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interlude specifications* 


Solo 

16’ Flute 

16’ Cello 

16’ Saxophone 

8’ Flute 

8’ String 

8’ Clarinet 

Flute Accent 
Reed-String Accent 
Accompaniment 

8’ Diapason 

8’ Flute 

8’ String 

4’ Flute 

Pedals (124A) 
Bass Soft 

Bass Medium 

Bass Full 

Pedals (124B) 
String Bass 

Pedal — Loud-Soft 
Pedal Sustain 
Muted Reed (124B only) 
Continuously Variable 
Vibrato 

Light-Full 
Reverberation 
Tone Control 
Bright-Deep 


AutoRhythm (124A only) 
Basic Rhythms — Waltz, 
Fox Trot, Swing, Rock, 
Latin 

On-Off 

Tempo — Continuously 
Variable 

Rhythm Volume — 
Continuously Variable 
Downbeat Indicator 
Light 

WonderChord 

(124B only) 

Rhythm Patterns — 
Waltz, Fox Trot, Swing, 
Rock, Latin 

On-Off 

Chord Sustain 

Rhythm Only 

Tempo — Continuously 
Variable 

Rhythm Volume — 
Continuously Variable 
Downbeat Indicator 
Light 

Major-Minor Bar 
Cassette Tape 
Player/Recorder 
(optional; model 

124B only) 


Manuals: 44-note solo 
and accompaniment 
manuals 

Pedals: 13-note 
pedalboard 
Amplification: A self- 
contained, transistorized, 
single-channel system 
with 25 watts (rms) 

of power. 


Headphone Jack 
Dimensions: Height 36”, 
Depth 241%”, Width 4512” 
Weight: 176 pounds 
Style: Contemporary 
Finish: Walnut 


“Interlude Organs are designated the Model 124 
Series. The 124A is Interlude with AutoRhythm; 
the 124B, Interlude with WonderChord. The 
letter ‘“C”' is added to the model number when the 
organ is equipped with cassette. 


VOLUME LEVEL SETTING PROCEDURE 


FOR MODEL 124 SERIES ORGAN © 


1. Depress all the manual stops including Pedal Sustain and 
Accent stops. Do not include Muted Reed or Reverb. Tone 
control tab should be in Bright position. 


2. Depress the Expression Pedal fully down. 


3. Play C-E-G-C chord (middle C and notes above middle C) on 
both SOLO and ACCOMPANIMENT manuals; also play low C on 
PEDAL. Keys to be played are indicated with arrows on 
Drawing D579-376. Set the VOLUME LEVEL to set the voltage 
across the 12" speaker to 6.0 V RMS. 


It should be noted that the above level setting will give 

a satisfactory volume for most conditions; however, it may 
be necessary to adjust setting slightly to compensate for 

individual taste or acoustical environment, 


NOTE: Volume Level control is located on the tone color and can 
be reached from the back of the organ (Fig. 19). 


On N124 series Volume Level control is located on the tone 
color board (Fig. 45). 


REMOVE SCREWS WITH BUSHINGS TO RAISE TONE COLOR 
UPPER LID GUIDE SLOTS 


? =. @ 
* e000 


: ~—resee =." — ina Saeies 
Eis Huei Se 
— : > et — eee < 


=> - —~_ — ie 


erry 


re 


FIG.1— ORGAN TOP VIEW — UPPER LID REMOVED 
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FIG. 2 - ACCOMPANIMENT MANUAL UNDERSIDE VIEW 


DESCRIPTION 

REMOVE FOUR (4) SCREWS TO RAISE SOLO MANUAL 

PHONE JAX ASSY. (UNINSULATED MOUNTING) 

REMOVE FOUR (4) SCREWS TO REMOVE ACCOMP, BASS KEYCAP 
ACCOMP. SWITCH ASSY, 

SWITCH COVER 

REMOVE FOUR (4) SCREWS TO REMOVE ACCOMP, TREBLE KEYCAP 
MODEL AND SERIAL NUMBER NAMEPLATE 


PART NUMBER 


B500-053451 


D500-053195 
D502-052385 


MUSIC DESK 
PLEXIGLASS 
C501-053450 
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Se aon 
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PANEL 
D157-053597 


FIG.3 - ORGAN BACK VIEW 
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FIG, 4 - TONE COLOR RAISED 


DESCRIPTION 
POWER SWITCH 
VIBRATO & PEDAL STOP TAB SWITCH ASSY. - 124A & AC 
- 1248 & BC 
ACCOMP. STOP TAB SWITCH ASSY, 
SOLO STOP TAB SWITCH ASSY, 
SOLO FILTER BOARD ASSY, 
PEDALS. “ACCOMP EDETER BD JASSY¥o = IHR Rg EAC 
- 124B & BC 
RHYTHM VOICE BOARD ASSY, 
REVERB LEVEL SET POTENTIOMETER (100K OHMS) 
VOLUME LEVEL SET POTENTIOMETER (100K OHMS) 
PREAMPLIFIER AND REVERB PREAMP BOARD ASSY, 


PART NUMBER 
B506-052168 
(500-053371 
€500-053577 
B500-053099 
C500-053286 
B500-053465 
B500-053185 
B500-053189 
C500-053499 
B509-040783 
B509-040783 
(500-053421 
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FIG, 5 - STOP TAB SWITCHES DISASSEMBLY 


ITEM DESCRIPTION PART NUMBER 
1 SWITCH TAB ASSY. MOUNTING HOLES 

2 PEDAL TONE COLOR SWITCH BOARD ASSY, B506-053234 
3 CONTACT WIRE A506-037787 
4 CONTACT SPRING A506-033399 


a 


5 PEDAL SWITCH TAB ASSY, (124B) C500-053577 


SS 


4. 


5. 


6. 


BALDWIN 124 SERIES ORGAN 


DISASSEMBLY PROCEDURE 


Back (Fig. 3) 


a. The back is secured by fourteen (14) screws. Remove the top nine (9) screws and loosen the remaining 
five (5) screws across the bottom slots. Lift upward and remove. 


Lid Assembly (Fig. 19) 
a. Follow Step la. 


b. Remove three (3) screws securing the back side of the lid to the top rail (Fig. 19) and slide the lid 
toward front of the console in order to clear the lid guide slots. Lift lid assembly from console. 


Tone Color Assembly 


NOTE: Beginning with #12266 tone color board must be loosened before raising tone color panel or board will 
break: 


a. Follow Steps 1 and 2. 
b. Prior to #12266 ONLY - (Fig. 3) 


1. Remove two (2) screws with rubber bushings from each side of console (Fig. 1). The tone color 
panel, hinged in the rear, will now pivot upward from the normal position. 


11. Remove tone color box cover or pan by loosening the four (4) lower screws and removing the 
six (6) remaining screws. 


c. Beginning with #12266 - (Fig. 38) 


1. Follow Step 1 ~ Tone Color board hangs down from Tone Color panel assembly and component side 
is exposed. Two (2) screws secure board to panel. 


11. On some organs, the Tone Color board is attached to the top of the lower frame with four (4) screws. 


111. Loosen tone color board assembly FIRST, then to raise the tone color panel ~— proceed as in 3b 
1 and 11. 


Tone Color Solo Switch Assembly (Figs. 2, 5 & 20) 
a. Follow Steps 1 and 2 and raise tone color as in Step 3. 


b. Tab mounting block may be removed by removing four (4) screws from underside of tone color assembly 
(Fig. 2); access to the switch contacts may now be accomplished. 


c. Tab may be removed by removing tab detent spring from tab throw adjusting screw and lifting tab out. 
d. The Solo tab throw adjustment screws are accessible for adjustment of tab throw. 

Solo Keys and Keyswtiches 
a. Follow Steps 1, 2 and 3. 


b. Keys may be removed by loosening mounting screw of a key channel. Sharp or black key must be removed 
first (Fig. 10). 


c. Access to Solo keyswitches may be obtained by removing the four (4) screws, two (2) at the bass end and 
two (2) at the treble end, beneath Accompaniment manual (Fig. 2). The Solo manual, hinged in the rear, 
will now pivot upward from the manual position. 

d. Remove dust cover over keyswitches by loosening three (3) screws from top and three (3) screws from 
the bottom of the dust cover. Screws are fitted in slotted holes, therefore, the dust cover must be 
removed by lifting. 

e. Keyswitch assembly may be disassembled by removing nuts from switch posts. 

Accompaniment Keys and Keyswitches 


a. Follow Steps 1 and 2, raise tone color as in Step 3 and raise Solo manual as in Step 5c. 


b. Keys may be removed by loosening mounting screw at the rear of key channel. Sharp or black key must 
be removed first. 


c. Access to Accompaniment keyswitches is accomplished by removing cover. Cover is removed by loosening 
three (3) screws from the front of keyswitches. Keyswitches are located beneath Accompaniment manual 
(Fig h2)s 


d. Keyswitch assembly may be disassembled by removing nuts from switch posts. 
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14. 


15. 


Solo Bass Keycap Assembly (Figs. 2, 11 & 18) 
a. Follow Steps 1 through 3 and raise Solo manual as in Step 5c. 


b. Solo bass keycap assembly may be removed to servicing position by removing four (4) screws with washers 
on the underside, which secure Solo bass keycap assembly to the Solo manual assembly (Fig. 11). 


c. Push button switch assembly may be removed by removing two (2) screws from the side mounting bracket 
(Figs. 22 & 29). 


Accompaniment Bass or Treble Keycap (Figs. 2 & 18) 
a. Follow Steps 1 through 3 and raise Solo manual as in Step 5c. 
b. Remove four (4) screws with washers from the underside of Accompaniment manual. 


NOTE: For models with cassette (C models), follow Step 14 to obtain access to Accompaniment 
treble keycap securing screws. 


Expression Pedal Assembly 
a. Follow Step l. 


b. Remove the two (2) wood screws which secure the expression pedal assembly to the rear bottom board 
of the console. 


ec. Pull the expression pedal assembly toward the rear of console in order to clear the screw from slotted 
hole and lift out. 


Reverb Unit (Figs. 14 & 19) 

a. Follow Step 1. 

b. To remove reverb unit, remove four (4) screws securing unit to mounting bracket on treble end of console. 
Pedal Clavier (Figs. 19, 21, 27 & 30) 

a. Follow Step 1. 

b. Remove cover from pedal switches and remove leads to pedal circuit board (Figs. 21 & 30). 


c. Remove six (6) screws securing clavier to bottom board, tilt console slightly backward, press natural 
keys down until sharp keys clear front of case and remove the clavier from the rear of console, 


Auto Rhythm Trigger Board Assembly (124A & AC) 
a. To gain access to the Auto Rhythm Trigger board assembly, remove the back (Step 1). 


b. The unit is located on the bass end of console above the pedals (Figi 21). Remove by disconnecting 
plugs, then remove one plastic extrusion securing the board to console and slide board out. 


WonderChord Board Assembly (124B & BC) 
a. To gain access to the WonderChord board assembly, remove back (See Step 1). 


b. WonderChord board assembly is located on bass end of console above the pedals (Fig. 30). To remove, 
disconnect plugs, then remove two (2) plastic extrusions securing board to console and slide board out. 


Cassette Unit (124AC & 124BC) 
a. Remove plugs from front of cassette (Fig. 37). 
b. Remove two (2) screws securing cassette to drawer - bottom front and bottom rear. 
c. Pull drawer forward and lift cassette out. 
d. To remove cassette drawer, remove four (4) screws securing drawer to keybed, 
Real Rhythm Assembly (125R) - (Fig. 38) 
a. Follow Step l. 


b. Disconnect plugs and remove two (2) screws securing unit to side panel. 
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"8 HH. TYPE I7 SCREW 2°LG 


COOG 


— i ala 
9 fiz 2 e 
—- = ae: |! : Pa l 
ea 5 << = Sl ts 
= s c fe + 
— : > 5 pes go <a | 
B<sf] e a bs 
BS 
Sa 
500-048702 500-048701 §00-048100 500-048699 | 500-048098 500-0497 i) 8 a ° BS500-051926 BS00-052958 
fe ao 
oy o 2) 3 
= * ey © m & ‘eB . Rg 
WV) ) QB A i == es ~ " . 
A g HF ¥ om 5 —— 
fl a) ¢ A, zea & e fi are fe any. 


\i9 20) 


NOTE |-@ 2NOTE GEN 80S. OF GEN BDS. ASS'Y C500-0484%, 
REF. C501-048703 (2 NOTE GEN BD. SCHEMATIC) 
MOUNTED WITH ONE EACH S22GT-6-4BLOX TYPE 17 
RH. SCREW %" LG. 
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TONE GENERATION AND ACCESSORY BOARD 


2 NOTE GENERATOR BOARD 


The tone generation system consists of six (6) two note generator board assemblies which produce 49 
frequencies (notes) in the range from C3 (Note #25) at 130.8 Hz to C7 (Note #73) at 2093.0 Hz. 


Each 2 note generator sub assembly is of similar layout and consists of two master oscillator circuits 
and an integrated seven stage bipolar frequency divider. The generators are continuously operating when the 
organ is turned on, supplying frequencies to the Solo, Accompaniment and Pedal keyswitch decks. 


MASTER OSCILLATOR: (Refer to Generator Board Schematic C501-048703) 

The master oscillator circuit consisting of an NPN silicon transistor (Ql) and associated circuitry is 
an L-C type oscillator, which is relatively insensitive to climatic temperature variation. 

Highest frequency notes (top octave) are produced by the master oscillators which are accurately factory 
preadjusted and can be retuned by means of a tuning slug. Master oscillators produce frequency range from C7 
(Note #73) at 2093.0 Hz to C#, (Note #62) at 1108.7 Hz. The above frequencies are also applied to integrated 
frequency dividers where they are divided in half by each stage, so creating a total of four (4) octavely re- 
lated frequencies. 

Vibrato oscillator frequency of 6.4 Hz, from the accessory board assembly, is applied via R5 resistor to 
the base of Ql master oscillator transistor, which modulates the master oscillator frequency and produces the 
vibrato effect. Resistor Rl in the master oscillator circuit is factory preselected to accurately control 
the "Q" of the resonant circuit which assures a uniform vibrato extent for all master oscillators. 


FREQUENCY DIVIDERS 

The frequency dividers (FD) are bipolar integrated circuits consisting of seven (7) dividers. Referring 
to Schematic Diagram C501-048703, master oscillator (M.O. #1) output is applied to the input of FD #3 with ices 
output internally connected to FD #4 input. Output of FD #4 is externally connected to FD #6 input. 

Master oscillator (M.O. #2) output is applied to the input of FD #1 with its output internally connected 
to FD #2 input. Output of FD #2 is externally connected to FD #5 input. 

The last divider stage, FD #7, on the 2 note generator board assembly is used for the following circuits: 


Board #1 - C#& D - FD #7 - used for Pedal Divider 
#2 - D#&E - FD #7 - used for Accompaniment W.0. (Wipeout) Divider 
#3 - F& FH - FD #7 - used for Solo W.0. (Wipeout) Divider 
#4 - G&G - FD #7 - not used 
#5 - A& At - FD #7 - not used 
#6 - B&C - FD #7 - used for 4th C Divider Note #25 (C3) 


Each integrated circuit divider supplies the output signa! from an internal emitter follower, acting as a 
buffer stage, in order to obtain the necessary low output impedance, The negative generator supply voltage 
(-5V) supplies the emitter followers through the resistor pack 4.7K ohm emitter load resistors. 


ACCESSORY BOARD: (Refer to Accessory Board Schematic €501-053439) 


VIBRATO OSCILLATOR 
The vibrato oscillator, located on the accessory board, consists of a "Twin T" oscillator circuit (Q5 and 
Q6) adjusted to produce a 6.4 Hz, 6 volt P-P (peak to peak), vibrato output signal. Vibrato voltage applied 
to the master oscillator varies the conduction time of Ql, which in turn shifts the oscillator frequency at 
the 6.4 Hz rate. Resistor R17 is initially selected to set the vibrato oscillator frequency to 6.4 Hz. 
Switches located on the tone color, labeled "Light Vibrato" and "Full Vibrato", control the extent of 
the master oscillator frequency deviation. At Full Vibrato the total frequency deviation is 2.5%. 


SOLO AND ACCOMPANIMENT TRIGGER AMPLIFIERS (WIPEOUT CIRCUITS) 

Solo and Accompaniment Trigger Amplifier circuits utilize wipeout action and together with the divider 
circuit provide the bottom seven (7) notes, #18 to #24 of the 16' Solo octave and bottom seven (7) notes, 
#18 to #24 of the 8' Accompaniment octave, which are monophonic at the above pitches. 

Both wipeout circuits are identical so that the following operational description for the Solo circuit 
also applies for the Accompaniment circuit. 

Referring to Switch Schematic D501-053194, the wipeout switch decks consist of seven (7) notes, starting 
from the bass end of the manual, Input frequencies, Notes #30 through #36, are supplied (crosswired) from the 
same decks of the Solo or the Accompaniment manual. 

When a note in the above range is depressed, signal from the generator is attenuated by a resistor divid- 
ing network at the header output point. Attenuation of the signals appearing at the header output point is 
gradual, so that the signal ‘nearest the bass end of the manual will be of the greatest amplitude, The remain- 
der of the notes toward the treble end of the wipeout range will have gradually lower amplitude. 

The Solo header output point is directly coupled to the base of Ql transistor located on the accessory 
board. Ql is biased in such a way that only the extreme peaks will be applied to the Q2 transistor, where 
it is amplified and applied to the Solo wipeout divider. In this case, if two or more notes in the wipeout 
range are depressed, only the note closest to the bass end will be detected, amplified by Q2 transistor and 
applied to the divider. 

The Solo wipeout divider is located on the two note generator board #3 (F & F#) and the Accompaniment 
wipeout divider on the two note generator board #2 (D# & E) assembly. 

Wipeout dividers will divide the above input frequency in half which is then applied to appropriate 
header networks. 


CASSETTE REGULATED POWER SUPPLY 

Referring to the Accessory Board schematic, a series regulator circuit consisting of Q7, Q8 and Q9 and 
associated circuit is used to provide the -7 V.D.C. regulated source for the cassette recorder. The output 
voltage (-7 V.D.C.) is sensed by R27-R28 and applied to Q7, a reference amplifier. 

The emitter voltage of Q7 is set by the emitter base junction of Q8 with its base connected to ground, 
and remains constant. Therefore, any voltage change across R27-R28 will cause Q7 to draw more or less cur- 
ent, varying the conduction of gg, the series regulating element. 
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FIG, 6 - GENERATOR SHELF ASSY. 


ITEM DESCRIPTION 
1 #6 GENERATOR BD. SUBASSEMBLY C - B 
2 #5 GENERATOR BD. SUBASSEMBLY A -  A# 
3 #4 GENERATOR BD. SUBASSEMBLY G - G# 
4 #5 GENERATOR BD. SUBASSEMBLY F - F# 
5 #2 GENERATOR BD. SUBASSEMBLY D#- E 
6 #1 GENERATOR BD. SUBASSEMBLY C#- D 
/ ACCESSORY BD. ASSY, 124A ONLY 
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2 NOTE GENERATOR BOARD ASSY (Schematic C501-048703) 
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ITEM DESCRIPT DON PART NUMBER 
VARIABLE INDUCTOR (600mH - 1.2H) B512-047800 


SILICON TRANSISTOR NPN A514-033338 
FREQUENCY DIVIDER A5i14-047801 
RESUS TOR ZO A509-0486338 
2 NOTE GENERATOR BD. ASSY. X500-048697 
X500-048698 
X500-048699 
X500-048700 


X500-048701 
X500-048702 


ACCESSORY BOARD ASSY. (ScHematic C501-051519) 


ITEM DESCRIPTION PART NO./WIRE COLOR 
} NPN POWER SILICON TRANSISTOR A514-047828 

(a HEAT SINK A528-051905 

3 -20 VDC GREEN 

4 POWER SUPPLY GROUND BLACK 

5 ~7 VDC REGULATE SUPPLY SOURCE FOR CASSETTE BLACK #7 

6 +9 VDC RED 

7 -5 VDC GENERATOR SUPPLY GRAY 

8 GROUND (SHIELD) BLACK 

9 TO VIBRATO CUT-OFF SWITCH 2 COND. SH. - BLK 
10 VIBRATO BUSS TO GENERATORS ORANGE | 
11 FROM VIBRATO CUT-OFF SWITCH 2 COND. SH. =- RED 
12 GROUND BLACK 

es TO SOLO 16' W.0. DIVIDER WHITE 

14 SOLO 16' W.0. INPUT FROM KEYSWITCHES VIOLET 

15 TO ACCOMP. 8' W.0. DIVIDER YELLOW 

16 ACCOMP. 8' W.O. INPUT FROM KEYSWITCHES WHITE 

le? PNP SILICON TRANSISTOR A514-044910 
18 NPN SILICON TRANSISTOR A514-033338 
19 ACCESSORY BOARD FINAL ASSY. B500-051508 
20 TO VIBRATO DEPTH POT (HIGH) 2 COND. SH. - RED 
21 TO VIBRATO DEPTH POT (WIPER) 2 COND. OSHS. = Tal 


FIGURE 8 


16 


LI 


THIS PART OF SCHEMATIC PERTAINS To | y RELE ASED 
Mopets AC - § BC ONLY, ues. 
FROM POWER Ord. No, R.N. 597 
SUPPLY REF. D: 
+4v ate 8-5-7) 
ry Cso\- 053452 A ENCLOSED PORTION) 
OF CIRCUIT PERTAINING 
To Mop. AC- B- Be ONLY 
CN.14679 HER. [D-G-71 
pre BG WAS B20n_- 
Now Roem 
es 14729 He. 
on : [cJ aoe e o 
. cle cil 470 PE ~CNISOY4S 
Olas | 4T0¢5 — y-2s-72 
* —1 : ae 
S0L0 16 : TO, SOLO ACCOMP. , ae TO AccOomP . a Ge eee 
W.0. INDUT : \o 8 = = 8 DIVIDER Crsgetle Paver 
OWIDER W.O. supply. 
\NPUT 


—W(SoURCE) 
FOR CASSETTE 


p = = 
! AA PWR. amebver 
cy \K SUPPLY 
SOLO TRIGGER AMPLIFIER ACCOMP. TRIGGER AMPLIFIER GND. 


\ 
| RIB 


VIBRATO 


410n 


\SOK RI4 AIS OSC/LLATOR b 


20V =a 
FROM POWER SUPPLY 
Qo REF. CS0\-053459 


3 R34 
120.0 5W 


RIG Ri RIB CT 


39K lia 2K is : Bay near) eee cls 


—L 


R35 


412005 \O-n. 
22O0n_ 2200 50a5 25Y 
SNE WO 


“5 R 
GEN. GND. NiSUREE) 


TO GENERATOR 
R20 R23 NOTES: 
WK 1OOK 


1. ALL RESISTORS ARE YzW 10% UNLESS OTHERWISE SPECIFIED. 
2.D.C, VOLTAGE MEASURE MENTS TAKEN WITH A VOLTMETER (20,000 
+ GEN, Ohm PER VOLT OR HIGHER) FROM POINT INDICATED TO GND. 
FSMD. 3.RIT SELECTED FOR G-AH2 VIBRATO FREQUENCY, RANGE 27K TO 82K 
4.R28 SELECTED FOR TV) SELECTING RANGE 5.CATO5GK, 


+ 
VIBRATO FOU pagans 5.Q1\Q3,Q6 ARE PNP SILICON (A5I14- 044910 

GENERATOR Q2,Q4,05,A6,47 ARE NPN SILICON (ASI4- 033338) 
R22 Qa IS NPN POWER (ASI4 - 047828), 

2 


LIGHT V\BRATO 
| LOCATED ONT.C. “PANE 


‘Com. 


om503-124-5 @ NOTE F. 
WaED oH 


| 

s SBL_ (BR 

ee DRAWINGS AMD SPECIFICATIONS ARE AND REMAIN THE PROPERTY OF 
|LAST COMP Nev USED "aie BENT, HO DRAWINGS. SPECIFICATIONS O 


RifelLal(sl 
3613/4 [12 


ING THE HOLDER OR ANY OTHER PERSON OR CORPORAI 
JFACTORE. USE OR SELL ANY PATENTED INVENTION THAT AY int SAY WY ot 


KEYSWLITCHING CIRCUIT THEORY 


Reference: Switch Wiring Diagram - D501-053194 
Model 124 Keyboards - €579-376 


The 49 fundamental frequencies produced by the tone generator assembly are 
carried to the Solo, Accompaniment, and Pedal keyswitches by several cable 
assemblies. Keyswitch elements are arranged so that tones of various “pitch 


lengths" can be sounded simultaneously on individual keys. "Pitch lengths" 
available on the Solo manual are 16' and 8'; on the Accompaniment manual, 
8' and 4'; on the Pedal division, 8'. The Pedal signals are gated by a 


single set of switch contacts which provides trigger to pedal dividers 
and D.C. control to diode gate circuits covered in Schematic D501-046678. 


In order to prevent an "explosive" tonal attack when Solo and Accompaniment 
keys are played, "controlled attack" keyswitch contacts are employed, These 
contacts consist of a conductive elastomer header and gold-clad contact wires. 
The individual generator signal outputs are connected to the contact wires 
through isolation resistors (Fig. 9). Depressing an organ key causes the 
contact wire (one of several for that key) to touch and then travel across 
the header strip. Initially, the small area of contact offers a high resis- 
tance to the tone generator signal. Further depression of the key gradually 
lessens the resistance, giving a "gradual-on" effect as the area of contact 
between wire and elastomer increases. The isolation resistors are incorpor- 
ated to eliminate tone generator interaction between pitches simultaneously 
keyed. In addition, above resistors are utilized to attenuate the signal 
properly with respect to the bass and treble ends of the keyboard range, 
thereby, more closely imitating the orchestral effects of the various instru- 
ments. 


The advantages of this keying system are as follows: 
1. Undesirable keying transients are minimized. 


2. The sharpness of attack or release is under control of 
the organist. 


3. Independently generated tones are combined with a minimum 
of source interaction, 


4, Signal switching simulates the tonal attack of an organ pipe, 


Adjustment of the keyswitch contacts is made by carefully bending the contact 
wire (just behind the plunger) to obtain proper contact with the elastomer. 


KEYSWITCH CLEANING INSTRUCTIONS 
Under normal circumstances, the gold clad keyswitch contact wires and silicon 
elastomer header elements do not require cleaning. In removing foreign matter, 


use only denatured alcohol as a cleaning agent. 


CAUTION: DO NOT USE AEROSOL OR OIL BASE CONTACT CLEANERS. 
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KEY ASSEMBLIES 


a — |__| _ PART NUMBER 
| PART NUMBER | NUMBER Natural Key Assembly B20 070379 
A250-041044 | D | B250-026380 
(Df A250-041045 / B250 -026381 
A250-041046 B250 -026382 
ee ek | G | B250-026383 
A250-041048 __ = = B250 -026384 
A250-041049 ” = |B __| B250-026385 
fs Be I A250 041650 Sharp Key Ass'y Part No. Wide C | B250-026386 
B250-026387 Sharp B250 -026387 


A250-025895 


Natural Keycap 


Key Upstop Bumper 
Part No. A244-023942 


Key Channel Ass'y - Part No. B250-0241 46 


Keyswitch Bumper - Part No. A244-022488 
PS Sharp Keycap - Part No. C250-025895 
od 


M4 I \\ Keycap Attaching Screw + Part No. 52246-10-24-10 


eyswitch Bumper - Part No. A244-022488 


KEY ASSEMBLIES 
(FIG. 10) 
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FIG, 11 - SOLO MANUAL RAISED 
ITEM DESCRIPTION 
1 PHONE JAX ASSY, 
2 MUTED REED BOARD ASSY, (124B & BC ONLY) 
3 SOLO SWITCH ASSY. 
4 SWITCH COVER (REMOVED) 
5 12 NOTE SW: BD. ASSY.< = FYPICAL 


COOL fl 


oe 


\G 


Oe 


PART NUMBER 
B500-053451 
(500-053966 
D500-053191 
D502-052385 
SEE PART LIST 


RELEASED 


' ‘ Ord. No. R.N. 59 
1.30 THRU 49° ON 1G TO 30 THRU 49 ONB'D. ope pala tp - 


250 THAU GI ON 8'T] TO SOTHRUGI ON Ie OD 
SBAREWIRE 30 THRU 3G ON 16'T] W.0. To 30 THRU SM ONS’ CL. 


CROSSWIRE : SOLO SOLO HEADER CONNECTIONS 


16 W.0. 12K CROSS WIRE + ACCOMPANIMENT 


1.30 THRU Gl ON 4'1] To 30 THAU Gl ON B'D. IN aT ESaA ints Parga) 
70 me wRm 


CABLE CONNECTIONS:* BROWN ie’ w.0. 
GENERATOR SIGNAL CABLE (SOLO) 0508-052603, BUCK *22| GROUND 
49 CONNECTIONS - 75 THRU GI ON 16'D) AND G2 THRU TS 


on a¢3'D] TO GEN. CONN. STRIP. -- 
2. GENERATOR SIGNAL CABLE (ACCOMPANIMENT) D508 - 052604 
44 CONNECTIONS - 25 THRU Gl ON 8'D AND G2 THRUTS 
ON 4/7] TO GEN. CONN, STRIP. 
3. GENERATOR SIGNAL CABLE (PEDAL) 
13 CONNECTIONS ~ 25 THRU 37 ON GEN.Conn.staip, (1248 ¢8C OnLy) 
GATE SWITCHES 4.ACCOMPANIMENT GATE TO WONDER CHORD CABLE 
TT T aa {4 CONNECTIONS - TO WONDERCHKORD GATE SW. BD. 
5. Soto HEADER CaBLe C508-053398 (SEE CHART). 
G Accomp, HEADER CABLE C508-053303 (SEE CHART) 
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ACCOMP. HEADER CONNECTIONS. 
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TYPICAL FOR ALL DECKS EXCEPT 
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TYPICAL FOR ALL W.0. SWITCHES, 


WONDER CHORD GATE Switch schematic ( /248 #6¢ only) 
REF, RSOI- 053046 ¢ C508 - 052618 
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Reference: Schematic - C€501-053540 & €501-053181 
Drawing - €579-377 
Figures ne Samer Lian bo oa aR AS) 


Signals from the keyswitch headers are conducted to the Tone Color Filter 
circuits, which modify the generator signals by controlling the harmonic 
content and format characteristics necessary to produce the various instru- 
mental sounds. Generating system signals are square wave L] containing only 
odd order of harmonics and are well suited for format filters of certain 
Flute and Reed voices. However, format filters of other organ voices re- 
quire all harmonics of odd and even order. 


A sawtooth A waveform fulfills this requirement and is obtained by adding 


square wave signals of even harmonics in a correct ratio of magnitude, as 
shown below for the 16' Cello Filter circuit. 


1.BM TL ee 
8° 
.O22MF 270k 


820k 


TO PREAMP 


VIA ACCENT SW. 


eo 001 100k 


Active filters are used for 8' Flutes and 8' Clarinet. For the rest of the 
voices low pass and high pass filters are employed. Solo filter outputs are 
selected by stop tab switches and applied to the appropriate Accent tabs, and 
then applied to the preamplifier. Stops can be used singly or in any con- 
ceivable combination since each stop utilizes an independent filter circuit. 


Accompaniment filter outputs are also selected by their stop tab switches and 
then applied by a common resistor to the input of the preamplifier. 


Output from the pedal tab switches (on 124B and BC only) is applied to the 
Loud-Soft switch, which inserts aresistor in series with the signal when in 
Soft position. Signal is then applied to the Pedal filter amplifier circuit 
(Ql) and then to the preamplifier. 


Two different pedal filter circuits are used on 124A and 124B models. Bass 
filter is used on 124A and AC models and is applied to the Pedal Filter am- 
plifier (common for all 124 models) via three (3) pedal tab switches - BASS 
SOFT, BASS MEDIUM and BASS FULL, 


On 124B models STRING BASS filter and LOUD/SOFT tab switches are used, Pedal 


Sustain feature is also included. For Pedal circuit description refer to the 
section of the manual for that particular model. 
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SOLO FILTER BD. ASSY. - B500-053465 (Sch. C501-053540) 


NPN TRANSISTOR 
*A514-033338 


DESCRIPTION WIRE COLOR 
TOL: SP EURE TAB SW: ORANGE 

O16. “GELVO: TABS S We. BROWN 

TO 16' SAXOPHONE TAB SW. GREEN 

TOS" SEGUE TABS SW YELLOW 

TO 8' STRING TAB SW. RED 

TO 8' CLARINET TAB SW. BLUE 

+28VDC VIOLET 

+22VDC ORANGE 

6. Oe MUTE EDS (REED BD: ASS SNGLe COND Sa a3 
8'C) HEADER INPUT FROM KEYSWITCHES GRAY 

"A" KEYSWITCH BUCKING VOLTAGE OUTPUT RED #1 

+9VDC RED 

162) WO) SINE UT EROMSObO DRY TBE BROWN 
16'CUHEADER INPUT FROM KEYSWITCHES BLUE 

Nery OS MU EO REED SBD eon oo SNGLe COND. Shs #16 


FIGURE 12 
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NOTES: 


1. ALL RESISTORS ARE ‘]2W 1040 
UNLESS OTHERWISE SPECIFIED. 


2.D.C. VOLTAGE MEASUREMENTS 
TAKEN WITH A VOLTMETER 
[20,000 » peANOLT OR HIGHER) 
FROM POINT INDICATED TO GND. 


3.SELECT NPN TRANSISTORS 
PER $429- WHERE INDICATED. 
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PREAMPLIFIER AND EXPRESSION CONTROL THEORY 


Reference: Preamplifier Schematic - C€501-053425 


The Model 124 organ employs a single preamplifier circuit, consisting of three (3) NPN transistors. 


The signal inputs to the preamplifier are applied through Cl to the base of Q2 transistors, which operates 
as a voltage amplifier stage. The D.C. condition of the first stage (Ic 50 mA) is set by its base current 
supplied from the Q3 emitter through R23, R11 and R9 resistors. The collector of the Q2 transistor is di- 
rectly (D.C.) coupled to the base of the second stage Q3 transistor so that the R10 resistor supplies cur- 
rent for the Q2 collector and Q3 base. The second stage (Q3), operating as an emitter follower, has col- 
lector current of about 1.3 mA. A portion of the emitter (A.C.) output, determined by R23 and R24 divider 
resistors and a variable feedback circuit, is applied back to the base of Q2 as negative feedback control- 
ling the gain of the preamplifier. 


The emitter of Q3 is A.C. coupled via C18 capacitor to the base of the last stage Q4, operating as a volt- 
age amplifier. Base current for Q4 is supplied by resistor R30, which sets the collector current to about 
2.5 mA. 


Qutput from the preamplifier is applied to a single channel reverb amplifier circuit. Its operation is 
described under Reverberation System Theory. 


Using the VIVM or voltmeter (20,000 Ohms/Volts), D.C. voltages given in the following chart should be 
measured with respect to ground. 


EMITTER BASE COLLECTOR 
Q2 ov +0,6V +2.8V 
Q3 +2,2V +2.8V +12V 
Q4 ov +0.6V +11.8V 


Supply voltages are +28V for 3rd (Q4) stage and +22V for Ist and 2nd (Q2 and Q3) stages. 


The Rhythm Eliminator circuit, located on the Tone Color preamplifier board, initially grounds the Rhythm 
output and prevents the Rhythm voices from feeding to the preamplifier until the Rhythm circuits are sta- 
bilized. Otherwise, the Rhythm circuits will be gated by voltage transients created when the organ is 
turned on. When the organ is first turned on, Ql transistor will be turned on by the charging action 

of C3 capacitor, thus clamping the Rhythm input point to ground. As capacitor C3 charges, base bias is 
available for Ql transistor, With C3 fully charged, Ql cuts off, permitting the Rhythm signal to be fed 
to the input of the preamplifier. 


EXPRESSION CONTROL CIRCUIT 


Referring to Preamplifier Schematic C501-053425, the Expression Pedal circuit consists of a controlling 
element, Q6, and a double feedback loop around the first two stages of the preamplifier. 


When the Expression pedal potentiometer is fully open (up) it back biases transistor Q6 (base at emitter 
potential). This causes the collector of Q6 (Point 1) to be highly positive with respect to the emitter 
potential (rvint 2). 

Referring to the preamplifier feedback circuitry, when Point 1 is highly positive with respect to Point 

2, current will flow through R12, D1 and D2 (common anode connection); D3 and D4 (common cathode con- 
nection), through R14 to Point 2. 

Both pairs of feedback diodes will be forward biased, thus lowering the gain of the preamplifier. 

When the expression pedal is fully depressed (down), positive potential is applied to the base of Q6, which 
will saturate. This causes Point 1 and Point 2 to be at approximately the same potential, causing the feed- 


back diodes to be non-conductive and rendering the preamplifiers in the high gain state. 


The Expression pedal also provides the control voltage for the Solo Muted Reed circuit. 
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PREAMPLIFIER 
CIRCUIT 
REVERB 


ACCOMP. 


WONDER 
CHORD & 
AUTO 
RHYTHM 
INPUT 
REF. C50B- 
0533546 — 422 
£DS01-05360! 
whos 


RHYTHM 
CLAMPER 


RIS A\T 
100... 2.7K 20 


EXPRESSION 
ee er eee CONTROL CABL 
B50e8-053440 


EXPRESSION 
CONTROL POT 


LOCATED ON = 
| EXPRESSION PEDAL | 


EXPRESSION 
PEDAL CABLE 
8508 - 053443 


“LOCATED ON Tc. 


PANEL 
| Tone | 2aV 
BRIGHT as 
DEEP 
S14 : | 


MUTED REED 


INPUT 
Nore 7 


Res Gls 


REVERB CAR. 
C508- 053453 7 


RELEASED 


Ord. No. RN 597 
Date 8-20-1\ 
[A) RB WAS 33 K 
CN 14,6384 9-23-TI ¢.a@. 
BJAPDED MUTED REED 
INPUT § OvTPUT To 
MUTED REED, CNOTE 7) 
GN. 1468O H.€.R, 10-19-71 
C)R4 WAS 33K CNow 12k) 
R5 WAS 100K (Now 330K) 
CHANGED QS SELECT. From 
@® tro 
CN 14,739 HCe@ \- 5-12 
D)C9 WAS Jaw 

CN I4, 772 DP 1-7-72 
(FE) CHANGED WITHOUT 
GHANGE NOTICE. 


OUTPUT FROM = 4-11-72 W.R.M. 
TAPE RCDR. RAZ R43 | 
33K BK 
R34 | | 
1e0K 
| D500-048516 | REMOTE 
| REVERE LMT | | ADAPTER CAB, 
A502- 052528 | 
SY, 
+22V ow 
LEVEL POT == | 
R4G — = 
4.1% C34 
R4T Saf 2e5v 
RAB 
LOCATED ON 
spayed REVERB. ml 
is uae | ly 
Pa 
a 
ON = | 
LOCATED ON L aa 
[ TC, PANEL | oe eee INPUT TO: 
a SIGNAL CAB. TAPE BCUR 
NOTES: B508-053042 (RED bor) 
Jo L.NE.N. TRANSISTORS (ASI4 - 033338) ARE SELECTED PER $429- AS INDICATED. 
2.D.C, VOLTAGE MEASUREMENTS TAKEN WITH A VOLTMETER (20,000 OHM/VOLT OR 
HIGHER) FROM POINT INDICATED TO GROUND. 
Sos 3-ALL RESISTORS ARE H2w, 1OYo UNLESS OTHERWISE SPECIFIED. 
es ‘ 4,.BRIDGE DIODES (D\\D2,D3,D4) SELECTED PER 8490-1. 
= 5. REFERENCE 0,C. POWER ¢ SIGNAL CABLE 0508- 053428 
‘ +22 - ORANGE (SOURCE) +53V - WRITE 
+28V - VIOLET + 4V - RED 
T.C, GND- BLACK" 18 PREAMP SIGNAL OUT- $.C.S. 
Pe 6. RIG (2710.2) 1S REMOVED ON 124AMODEL ORGANS. 
R20 (\S0.4) 1S REMOVED ON 1248 MODEL ORGANS. 
7 To MUTED REED BD. REF. D501~O053950, 
RECORD OF CHANGE 
Primrose et ono] MN TC. SCHEMATIC - 
a Tay a (era |e ee ee “eee — PREAMP 
: fee shS Se | Se el [eee ine inemr ery NOTE. mam 
: ee Pe eae Sreies 
INGS AND SPECIFICATIONS ARE AND REMAIN THE PROPERTY OF THE D. H. BALDWIN COMPANY AMD MUST BE RETURNE! ieee “eo i 
"LAST COMP. _N@ Used | By RUT oia oueiee gira ina 
beers —— is = TO MANUFACTURERS OR OTHERS FOR ANY PURPOSE ARE TO BI : ev 
ANY COR! 
Hicio QisiF sw D. H. BALDWIN CO. C 50\-053425|F 
50/34 @.B 19 12 12 SDLERANCES ARES eee FRACTIONAL Sr 1s fee CONCINNATI:: OHIO. 


RELEASED 


Ord. No. RN597 
Date 9-20-71 


‘AJ Pins CALLOUTS ReuISED 
To INCLUDE MUTED 
;REED INPUT & Cow7Ra.s| 

ICM. 14680 HCR, 10-18-71 


REVISED TERMINALS, 
i ee RIVETED, B505-05342 

= LCNABZO7 3-1-13 RM, 
OUTPUT FROM al lis 
TAPE RECORDER — FROM REVERB 


Tees UNIT OUTPUT 
+22V ec 
ACCOMP, INPUT \ MS, 


EXP. CONT. "~S.C.5,91 
PEDAL INP OE VOLTAGE 


To Mutep OW REVERB 


: INPUT TO 
RHYTHM INPUT REED. , DEPTH ie TAPE RCDR. 


\00K 


SOLO [INPUT 
To KépmoveE SOCKET 


Li 4 SOCKET 
ett ee B FEOn) REMOTE 


Lee SWITCH 


| To REVERB 
ae INPUT 
TONE 
'M ¢ ConrRoL 
OUT PUT 


LEVEL POT. 


MUTED REED 


RECORD OF CHANGE 
mm Cc RELFoRD| MT 


ART NAME 
E517 PREAMP BO,-PIN Wik. BIA. 


BBL 
ees oo LAS sa aq iq @& OTR 5 
BBL IBR ed es w24 ALL SERIES 


NGS AND SPECIFICATIONS ARE AND REMAIN THE PROPERTY OF THE D. H. BALDWIN COMPANY AND MUST BE RETURNED il |e 
CONFIDENTIAL AND ARE NOT no BE Disclose TO ANY PERSONS OTe THAN THOSE TO WHOM FINISH 
E SENT. NO DRAWIN DATA B THE I COMPANY WHICH MAY BE ~S 1 
OTHERWISE AS IN 
ANY RIGHTS OR PERMISSION TO 


tt USE OR SELL ANY En on are eta MAY IN ANY WAY ra RELATED THERETO. D. H. BALDWIN co. B 50) 0534 Ot AE 
a a ee a eT] as B 


UNLESS OTHERWISE SPECIFIED DECIMAL + .005 ANGLE + 44° 
TOLERANCES ARE: FRACTIONAL + 015 CINCINNATI, OHIO 


RELEASED 


Ord. No. E.N.5 97 
Dete 8-5-7) 


“SEE NOTE 4 


[S2i5-e32-3 [SET SCREW, "B32 S/o LG 
. [si34-4 SOLDER a 
“10 TAPE, BLAGK PAPER YW. (NoT_ SHOWN) 

6508-05344] EXP PED CABLE -EXP PED END 
[Aza7-015158_[NUT,%5-32 HEX. 
S125-10 SCPL_| LOCKWASHER, ¥e_L.T. 
S2022-SSCPL_| FLATWASHER, "6 
$2093-632-6S0A] SCREW *6-32 PAN HD 
$2093-G32-4S0PL] SCREW, "6-32 PAN HD. § 
A249-O10587__| AMPHENOL GREASE 
VULCALOCK 
_|A 19 __| PLIOBOND “50 

A2A9-022737 | CEMENT- BLACK 
A2AT-O22975 _| ELASTIC STOP NUT 
[A2A7-O25225_| SCREW, Ya-28 HH. SPECIAL 3% LG 
A244 -OHAIG NYLON SHIM. 
K247-O3174O TET RING 
A247-040149 | SPRING WASHER 
[h244-000055 | BUSHING CLOTH -of8, 9/4 x4°LG 
A244-000055 _| BUSHING CLOTH $56» 3/4” XI/2LG, 
A51@-000011__| SOLDER LUG _ 
Az37-017878__ | CABLE CLAMP 
‘A244-028468 | RUBBER CHANNEL (2 PCS. Y4"LG) 


. AS25-034469 VINYL EXTRUSION (4PCS. 14" LG) 
|. ADJUSTMENT SPECIFICATIONS - ADJUST THE POSITION OF POT. SUPPORT BRKT. (IT 3) SO THAT THE POT LEVER (iT4) C244-022513 PAD, EXPRESSION PEDAL 


STOPS ON THE BUSHING CLOTH (IT14) IN BOTH EXTREMES OF TRAVEL. WITH THE SHOE FULLY UP, ROTATE THE POT ‘A244-02G730 | BUSHING 
SHAFT SO THAT 50 TO 100 OHMS RESISTANCE 1S MEASURED BETWEEN THE CENTER TERMINAL AND TERMINAL" A" ‘A23T-O35321_ | EXPRESSION PEDAL SPACER 
RESISTANC SHOULD BEGIN TO INCREASE IMMEDIATELY WITH ANY DOWNWARD MOTION OF THE SHOE. TIGHTEN THE k520-055988 | DRIVE SPRING 
SET SCREWS (17.33). §509-048890 NTIOMETER, SOK (80°LIN. TAPER 
2, APPLY VULCALOCK (IT.23) TO PAD (IT.9) AND LET DRY 30 MIN. TO 24HRS PRIOR TO CEMENTING TO PEDAL WITH BLACK A500-044740, POT LEVER RIVETED ASSY 
ADHESIVE (IT.21) OR PLIOBOND(IT22). 8526-044743 | POT. SUPPORT _BRKT. 
3. EXPRESSION PEDAL BUSHINGS (iT8) ARE TO BE COVERED WITH AMPHENOL GREASE (17.24) ON ALL BEARING SURFACES > C528-043144_ | EXP. PED. CHANNEL 


PRIOR TO ASSEMBLY. Ye 
is 37 EDAL RIV. ASSY 
4 ADJUST FOR DOWN PRESSURE OF 400 GRAMS i SPB- Oot e PEDAL RIV. oot — 


= EXP PEDAL ASSY. 
i rere a) 
rs peazes 2 « 
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REVERBERATION 7 H-E-O-R_Y. 


Reference: Preamp Schematic - €501-053425 
Figures comin ee ea be) 


The 124 organ utilizes a single channel reverberation system which is physically located on the 
treble side of the console (Fig.19). The reverberation system consists of an electro-mechanical 
delay unit and a transistorized amplifier-driver circuit. The reverberation amplifier is inserted 
between the output of the preamplifier and the input of the power amplifier. The delay unit, con- 
sisting of input driver transducer, delay springs and output transducer, operate between the first 
and second stage of the reverb amplifier, producing a reverberated effect to the signal, thereby 
giving "concert-hall" sound in acoustically dead rooms. 


Output signal from the preamplifier is applied via C22 capacitor to the base of Q5 transistor which 
operates as voltage amplifier and emitter follower. As a voltage amplifier, Q5 transistor drives 
input (driver) transducer from its collector, which causes mechanical motions of the delay line 
springs. Vibrations travel toward the output transducer, where they are picked up and, as an A.C. 
signal, applied to the base circuit of Q7 transistor. Transistor Q7, operating as a voltage ampli- 
fier, amplifies the received delayed signal and applies it, from its collector, via C28 capacitor, 
to the level set control (R40). 


Referring back, transistor Q5, operating as an emitter follower, applies the non-reverberated signal 
from its emitter via R34 and C24 to the base of Q8 transistor. 


When the Reverb switch is actuated (Reverb On), reverberated signal from the wiper of R40, via R41 
and C29, is combined with the non-reverberated signal and amplified by the voltage amplifier Q8 
transistor before being applied to the power amplifier level control potentiometer R49, Level 

of the reverberated signal is adjusted by R40 pot to be in proportion to the non-reverberated signal. 


In normally "Off" position (Reverb Off), the reverb switch will supply a ground via its contacts to 
the wiper of R40 pot, grounding the reverberated signal so that only non-reverberated signal will 
be applied to Q8 and heard. 


Both signals, reverberated and non-reverberated, applied to the base of Q8 transistor are in phase 
in order to be added up. Transistor Q5 inverts the input signal by its collector circuit for 180° 
which is later inverted again by the Q7 transistor, totaling to 360° or zero phase, applied to the 
base of Q8 transistor. Emitter output from Q5 transistor has no phase inversion so that the non- 
reverberated signal, bypassing second stage Q7, is applied in phase (0° phase) with the reverber- 
ated signal at the summing point (base of Q8 transistor). 


Reverb circuit transistors, Q5, operate with emitter current of about 10.0 mA, Q7 with collector 
current of about 400 mA and Q8 with collector of about 2.8 mA. 


Voltages given in the following chart should be measured with the VIVM or high impedance D.C. meter 
(20,000 Ohms/Volts) with respect to ground, 


EMITTER BASE COLLECTOR 
Q5 +7.0V +7.6V +20V 
Q7 OV +0. 6V +13V 
Q8 OV +0.6V +9V 
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PURPOSE: 


REA Y AT SHAM © CP ER CLUS S.erOaN EAHA OUR As 


Reference: Rhythm Schematic - D501-053187 
Drawing - D579-378 
Figures - 4615 


The Voice Rhythm unit produces six (6) distinct percussion sound sources for Auto 
Rhythm circuit on 124A models and WonderChord circuit on 124B models, 


The Brush, Wood Block and Snare Drum are triggered from the Accompaniment trigger 
amplifier, The Bass Drum, Clave and Cymbal are triggered from the Pedal trigger 
amplifier. 


Trigger pulses for the Accompaniment and Pedal trigger amplifiers are supplied by 
trigger gates from the Auto Rhythm or WonderChord circuit. 


GENERAL DESCRIPTION: 


All of the voices are gated so that a pulse of tone is generated and applied to 
the organ preamplifier circuit when a trigger pulse is received. 


A volume control is provided to allow the organist to balance the level of the 
rhythm voices with the organ stops he has selected. Another adjustment control 
is provided (not a panel control) which sets the level of Brush, Cymbal, and the 
Snare component of the Snare Drum. 


DETAILED DESCRIPTION: 


Reference: Schematic D501-053187 


All of the percussive tones are generated on the Rhythm Voice board and are not 
dependent upon any organ frequency or tone. The tones developed for the Wood 
Block, Tom-Tom, Bass Drum, and Clave are obtained from their respective gated- 
on oscillators. 


The Brush and Cymbal tones are derived from the noise source. The Snare Drum 
sound is obtained by gating on the Tom-Tom and noise source simultaneously, 


Referring to the above schematic, Q8 and Q9 are the Accompaniment trigger 
amplifier transistors which receive a triggering pulse from the Auto Rhythm 

or WonderChord Accompaniment Rhythm trigger gates. Q8 is normally in satura- 
tion, therefore, its collector is essentially grounded. When a negative pulse 
is applied to the base of Q8 (NPN), the transistor goes out of saturation. The 
collector of Q8 rises toward +22 volts. This voltage rise, a positive pulse, 
is used to trigger the respective Accompaniment rhythm voices. The same posi- 
tive pulse is applied to the base of Q9 transistor, via C18 and R27. Q9 will 
saturate for a determined time period. Its collector, now at ground potential, 
applied to the base of Q8, will prolong the cutoff time of Q8 transistor. The 
above action assures that the above trigger amplifier output pulse width is not 
dependent on the width of the input pulse. In such a way, the gated-on oscil- 
lator trigger circuits will gate on the oscillator for the same period of duration. 


The Pedal Trigger amplifier circuit, consisting of Q10 and Ql1, operates in the 
same way as the previously described Accompaniment trigger amplifier, with the 
exception that the input pulse is positive and is applied to the base of Q11. 

Upon reception of the positive pulse Q11 will saturate and Q10 unsaturate, creat- 
ing a positive pulse at the collector of Q10, which is then applied to the respec- 
tive rhythm voices. 


In order to accomplish a proper rhythm pattern, diodes are programmed in such a 
way that when any one of the five rhythm switches are depressed, its contacts 
supply the ground to the specific group of diodes, inhibiting the trigger pulses 
from the undesired trigger gates. 
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Rhythm Percussion Theory 
Detailed Description 


(Cont'd.) 


Accompaniment Brush and Pedal Cymbal trigger gates do not employ programming 
diodes in their input circuit, allowing them to operate the Brush-Cymbal gate 
Q4 on every trigger pulse generated by the trigger amplifier circuits. 


The gated-on oscillators all have the same theory of operation. The discussion 
of one circuit, such as the Wood Block, will apply as well to the circuits for 
the Tom-Tom, Bass Drum, and Clave. 


The Wood Block gating transistor Ql5 is normally off. The emitter resistor of 
the TIwin-T oscillator (Q14) has no D.C. path, thus the oscillator is disabled. 
The Twin-T oscillators used to generate the desired frequencies are similar in 
operation to the Baldwin Vibrato oscillator. 


When a positive pulse is applied to gating transistor Q15, the transistor satur- 
ates for a period of time determined by the width of the positive gating pulse 

and external components. The collector of Q15 is thereby grounded. This dis- 
charges C35 and grounds the emitter resistor R53 of Q14, which permits the oscil- 
lator to function. When Q15 cuts off, the oscillator continues to function while 
C35 charges. 


As C35 approaches full charge, the amplitude of the oscillator is gradually reduced. 
The decaying envelope of the oscillator frequency is determined by the time constant 


of R53 and C35. 


The approximate frequencies for the Twin-T oscillators are: 


Wood Block 950 Hz 
Tom-Tom 200 Hz 
Clave 2100 Hz 
Bass Drum 100 Hz 


Each respective oscillator has a level setting resistor such as R40 for the Wood 
Block circuit. 


These level setting resistors balance the rhythm voices with respect to one another. 


The Brush and Cymbal voices are obtained by gating on a noise source. The noise 
source is obtained from transistor noise source circuit Q20, Q21, and Q22 and ampli- 
fier Q23. This noise is continuously applied to the base of gating transistors Q4 
and Q5. 


The Brush and Cymbal trigger gate transistor circuits Q6 and Q7 are identical except 
for the length of time the voice is sounded. The Cymbal trigger gate sustains for 
a longer period of time. 


When a positive pulse is applied to either the Brush or Cymbal trigger transistors 
Q7 or Q6, transistor Q4 (Brush-Cymbal gate) is turned on and the noise is applied 
to the input of the bandpass amplifier Q3. This is a bandpass filter which peaks 
at approximately 10k Hz. The signal is then taken from the emitter of Q3 and ap- 
plied to the output buss. 


The R19 resistor and Cl6 capacitor in the collector circuit of the Brush trigger 
transistor Q7 determine the attack and decay of the Brush noise envelope. 


Resistors R14 and R15 and capacitors C14-C13 in the collector circuit of the Cymbal 
trigger transistor Q6 serve a similar purpose for the Cymbal noise envelope. 


The remaining rhythm voice to be discussed is the Snare Drum. The Snare Drum sound 
is obtained by simultaneously gating on the Tom-Tom voice and Snare Drum gate Q5. 

A positive pulse applied to the Snare trigger transistor Q13 will gate both the 
Tom-Tom oscillator Q12 and Snare Brush gate Q5. Gate Q5 will turn on, applying 

the noise source to the bandpass amplifier. Also, the Tom-Tom oscillator Q12 will 
produce the output which together with the Brush output will create the Snare Drum 
sound. 
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Rhythm Percussion Theory 
Detailed Description 


(Cont'd.) 


The noise level set control, R83, is adjusted to give the most authentic Snare 
Drum sound. Once this control has been set, the level of the Brush and Cymbal 
cannot be changed without destroying the authenticity of the Snare Drum voice. 


The outputs of the various voices are summed in the volume control, R69, and 
fed to the input of the preamplifier through the Rhythm Eliminator circuit. 


The Rhythm Eliminator, or clamping circuit Ql, located on the preamplifier board 


assembly, delays the Rhythm Percussion input to the preamplifier circuit. This 
action is described under the Preamplifier and Expression Control paragraph. 
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RHYTHM VOICE BOARD ASSY. C500-053499 


Schematic. DSO1=O53 187 
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POWER SUPPLY DESCRIPTION: (Refer to Schematic C501-053459) 


The Model 124 utilizes one power supply, producing all the 
necessary operating voltages for the organ circuitry. 


The power supply is protected against overload by a 1.3 ampere 
circuit breaker in the primary of the power transformer. 


The center-tapped secondary winding of the power transformer 
(yellow, red/yellow, yellow) is rectified by a pair of diodes, 
D5 and D6, and filtered by capacitor C5, providing the -20 volt 
source supply. 


This same winding is also rectified by diodes D4 and D3 and 
filtered by capacitor C6 totprovide a +20 volt. source. The 
+20 volt source is filtered by R1 and C3 to provide the +18 
volt source. It is also regulated to supply +9 volts for the 
generators and accessory board. 


The +9 volt regulator circuit is a series type regulator. The 
output voltage (49 V.D.C.) as sensed by RI4 and applied. to O06, 
a reference amplifier. The emitter voltage of Q6 is set by D7, 
an 8.2 volt Zener diode, and remains constant. Therefore, any 
voltage change across R14 will cause Q6 to draw more or less 
current, varying the conduction of 94 and Q5, the series reg- 
ulating elements. 


For example, if the output current increases, the output voltage 
will drop, causing less voltage across R14 with a corresponding 
decrease in the current through 06. R13 provides the collector 
current for Q6 and base current for Q4. Due to the decrease in 
the conduction of Q6, more current will be supplied to Q4 which 
will now conduct harder, in turn, causing Q5 to conduct more 
heavily, thereby regulating the supply to its nominal +9 V.D.C. 


The red, red/yellow, red winding is rectified by diode Dl and 

D2 and filtered by capacitor C2*to provide “a +53 V.zbDee. source 
for the power amplifier circuit. Another series regulator drops 
and regulates this voltage to +28 V.D.C. The operation of this 
regulator is identical to that -of the +? V.D.€ = supply. and ‘con= 
Sists of O02. (serves regulator), Ol (driver), and. 03° (D.C. ampli- 
fier). Both regulator circuits share the 8.2 volt Zener refer- 
ence diode. 


On the preamplifier board, this +28 V.D.C. source is stepped 
down to #22 VsbeC. for the tone color circuits. 
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POWER SUPPLY BOARD ASSY. 
(Schematic Dia. C501- 053459) 
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source! 


| 
| 
LOCATED ON POWER SUPPLY SHELF ASSY. 


1. ALL RESISTORS YW 10% UNLESS 


{ 
| 
| 
| 
| 
| 

NOTES = 
| 

OTHERWISE SPECIFIED. | 
I 


2. SELECT R& FOR +28V AT MSV LINE. = oa 
SELECTING RANGE 2.7k TO 27k. 


. D.C. VOLTAGE MEASUREMENTS TAKEN 
WITH A VOLTMETER (20,000 OHM PER ; % ec eee 
VOLT OR HIGHER ) FROM POINTS 
YNDICATED TO GROUND 


» QI ¢ Q4-NPN MEDIUM POWER SILICON 
TRANSISTOR ~ ASI4-047828. 
Q2¢Q5-NPN SILICON POWER 
TRANSISTOR -ASI4- OSU2IK 
Q3_QE—NPN SILICON TRANSISTOR 
A514 - 033328 (SELECTED PER 
$429- WHEN INDICATED). 


——@ +28V 
SOURCE 


- DI D2 — SILICON RECTIFIER ce 


A5i4- 038984. “| 


D3,D4,05,D6 ¢ DB SILICON (Ste wore ¢) 
RECTIFIER - ASI4-033596. 
D7 ~ ZENER DIODE, 8.2V~ A514~047970. 


6. LOCATED ON ELECTRONIC SHELF ASSY. 


7. FOR COMPONENT VALUES SEE C50\-053425. 


GROUND “A” 
ieee 
Gee Nore 8) 


8. TWO SEPARATE GROUND SYSTEMS 
UNMARKED 2 MARKED “A’. 


POWER SUPPLY SCHEMATIC 


LAST USED | 
RI6 
C4 


POWER SUPPLY BOARD _ASSY. 
Schematic Dia. NE C501-053459 


Q3 
Ge d 
wp 


O ay 4\+ 
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jie Pic 


DWN ?Q\p-& Dy Oe 
DATE: 1-21-74 


DESCRIPTION WIRE COLOR/ PART N& 
POWER SUPPLY BOARD ASSY. BS007052998 
+HAEVDE-SUPPEY OUTPUT YELLOW 
7 OV DeSSUPPEY -OUTr wil: Reb 
GROUNDS BLACK 
+53. De SUPE Ey sOUReUR WHITE 
PeSV DC SUPPLY OUTPUT VIOEER 
= 2OV DC SUPPLY Outre Ul BEUE 
TRANSFORMER LEAD REDZ YELLOW 
TRANSFORMER LEAD Eve 
TRANSFORMER LEAD y EE EOW 
TRANSFORMER LEAD Rew 
TRANSFORMER LEAD RED 
tZOVDE. SUPPLY SOULPUR 
HEAT SINK BSaZ262O051906 
GROUND "A" BLACK 


FIGURE 16A 
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Vcr 


RELEASED 


Ord. No, RN 597 
Date 6-5-7 


A) ADDED SELECTION 
INFO. TO NOTE *4 

@ —20y |0N Q3 TRANSISTOR, 

Ren ris SOURCE eee) et oa 

TRANSFORMER B/A2 FAS WERE ASK-GUTS3O) 


RU WAS 33022. RIK WAS Ik 
@® +20V ; 
ae SOURCE Ess M4638 Ca 2/22/72 


ORR ESN eartiae 
- is a ie. 
—®@ +i28v ¢ (ON15.203 DLL 3-30-73 
SOURC RW WAS (00s. 
-N.15,515 8-14-73 W.R.M, 


WSVAC 
RED/YELLOW | @) +9V 
“ale SOURCE 


LOCATED IN. | 
TONE COLOR 


+22 | 
sourcel 


| becareD ON POWER SUPPLY SHELF ASSY. ; Ch 
02. pF 


+ ALL RESISTORS “AW 10% UNLESS 
OTHERWISE SPECIFIED. 
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SELECT RB FOR +23) AT MSV LINE. es Se ee 
SELECTING RANGE 2.7k TO 27k. 


. D.C. VOLTAGE MEASURLMENTS TAKEN 
WITH A VOLTMETER (20,000 OHM PER @ rae 
VOLT CH HIGHER ) FROM POINTS 
\NDICATED TO GROUND 


Ql ¢ Q4-KPN MEDIUM POWER SILICON P 
TRANSISTOR ~ ASIQ-047828. SOURCE 

Q2¢Q5 NPN SILICON POWER 
TRANSISTOR ~ASI4- 054214 

Q3EZQ6-NEN SILICON TRANSISTOR 
A514-033338 (SELECTED PER 
$429- WHEN INDICATED). 


DI ¢ 02 - SILICON RECTIFIER C2 
ASIU- 038984. Goes 
D3,D4Y,0D5,D6 ¢ DB SILICON 
RECTIFIER - A514-033596, 


O07 - ZENER DIODE, 8.2V - A514~-047970. 
DO-MED. VOLTAGE DIODE A514- 04279). 
LOCATED ON ELECTRONIC SHELF ASSY. 


FOR COMPONENT VALUES SEE C501-053425. 


GROUND “A" 
8. TWO SEPARATE GROUND SYSTEMS O 


UNMARKED ¢ MARKED "A’. Gee Nore 8) 


oe POWER SUPPLY SCHEMATIC 


POWER ALM e PaGaL EWES b oR TAN EO SRY 


Reference: Schematic - €501-051929 


The Model 124 organ contains a single 25W amplifier located on the generator shelf assembly on the 
bass side of the console (Fig. 19). 


The amplifier circuit, including heat sinks, is contained on a single printed circuit board assembly, 
and is fastened to the console by four (4) screws. 


CIRCUIT DESCRIPTION: 


The circuit is a Quasi-Complementary Silicon Power amplifier type. The output stage employs two (2) 
silicon NPN power transistors, each mounted on a separate heat sink. The driver circuit contains a 
complementary pair of silicon NPN-PNP medium power transistors. The predrivers, or voltage amplifier 
circuits, consist of silicon PNP and NPN transistors operating as Class A amplifiers. 


Two (2) NPN transistors are used as current limiters for amplifier overload protection. 


Referring to the 25W Amplifier Schematic, C501-051929, the base of the first voltage amplifier stage 
(transistor Ql) is biased from +22V supply via R7 and R11 resistors so that, in conjunction with the 
D.C, feedback through R12, it sets the D.C. operating point at the junction of Q5 emitter and Q6 col- 
lector to about one-half the supply voltage. 


The input signal, applied from the amplifier level set potentiometer, is amplified by voltage amplifiers 
Ql and Q2 to a sufficient level to drive the output stages. The amplified signal from the collector of 
Q2 is applied to both bases of the complementary drivers Q3 and Q4, and will swing positively toward 
+53V supply and negatively toward ground. The positive excursion will turn on the NPN driver (Q3) 
while the negative excursion will turn on the PNP driver (Q4). Transistors Q3 and Q5, operating as 

two emitter followers (Darlington connection), provide a current to the load without phase inversion. 
Transistor Q4 operates as a common emitter amplifier and its collector supplies signal 180° out of 
phase to the output stage Q6, which is also a common emitter amplifier. Q6 will invert the signal 
again and will provide the current for the load, Transistors Q3 and Q4 are slightly forward biased 

by diodes Dl, D2 and resistor R25 to assure the proper switching point and minimize crossover dis- 
tortion. Resistors R5 and R20, due to the conduction of Q3 and Q4, develop a voltage drop which 
forward biases output transistors Q5 and Q6. Current flowing through output transistors, under 

no signal condition (idling current), is in the order of a few tenths of a milliampere so that 

the amplifier is operating in Class AB mode. 


Resistors Rl, R2 and capacitor Cl provide a bootstrapping action to assure sufficient drive to Q3 
transistor when the output signal goes positive. The positive output voltage is coupled via Cl 
capacitor to the junction of Rl and R2, boosting the voltage to allow sufficient current to drive 
Q5 output transistor. 


The output transistor emitter resistors R10 and R23 are fusing type resistors, which will open the 
circuit under high currents and prevent any further damage to the output power transistors. 


Additional short circuit protection is provided by the current limiting transistors Q7 and Q8. Under 
high current condition, voltage drop on fuse link resistors R10 and R23 will be high enough to forward 
bias transistors Q7 and Q8, which will saturate and limit the drive to the driver transistors. 


Components R6, R9, and D3; and R16, R19, and D4 reduce the limiting action of Q7 and Q8, respectively, 
when an output signal is present (not shorted), permitting the amplifier to be driven to full output. 


Capacitor C2 provides a high frequency limit for the amplifier. 


The noise suppressor circuit consists of diode D5 and capacitor C6 and an external network (R19, R20 
and Cll on the preamplifier board assembly) which, when the organ power is switched on, keeps the 
outputs of the amplifiers near ground until all supply voltages are stabilized, thus preventing any 
audible transients. When the organ is turned on, the +53V supply forward biases diode D5 via R4 and 
Cll (500 mfd), connected in series, and rapidly charges capacitor C6, temporarily saturating Ql. 
After stability is achieved, diode D5 cuts off, permitting the normal operation of the amplifier. 


The 25W amplifier drives an 8 ohm speaker, via the C10 coupling capacitor. 
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25W POWER AMPLIFIER BOARD ASSY. 
(Schematic Dia, C501-051929 ) 


|WARNING: Heatsinks are at 
Transistor Collector Potential 


= DESCRIPTION WIRE COLOR / PART N& 
Too Ve SURE LY tN Uo WHITE 


—_— 


+24V SUPPLY INPUT ORANGE 


WI] Ph 


FUSING WIRE A514- 033375 
HIGH LEVEL GROUNDS BLACK 18AWG 
LOW LEVEL GROUNDS BLACK 
SIGNAL OUTPUT 

CROSSOVER SIGNAL OUTPUT (When Applicable) 

TO NOISE SUPPRESSOR CIRCUIT RED 


O;}@O;n]}] oOo] al]es 


SIGNAL INPUT SNGL, COND. SH. 
25W AMPLIFIER BOARD ASSY. B500 -051926 


os) 


FIGURE 17 
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Ga “RS 
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SUPPRESSOR CURRENT 
LIMITER 


Ri2 
LOK 


Ria 


RIS Rié6 
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e180 BK 


DRIVER 


ce Qa 


100.5 25V 
SIGNAL INPUT J s 


RELEASED 


Ora. Wo, RN 592 
Bate 3-4-7) 
A) AODED R25 ‘ 
GN. 14, 499 5-21-71 WR] 
(B) Res WAS 39a 
G.N. 14,722 - 1-71 WARM, 


' 


as 
OuTeUT 


OUTPUT OU FOR 
ORGANS LOSING 
CROSSOVER NETWORK 


C10 
200045 40V 


= LOW LEVEL GHD. 


Qe 
VOLTAGE 
ZRAPLIRIER. 
RIB 
aan 


NOTES. 
ALL RESISTORS ARE Tew 10%o UNLESS OTRERWIGE SPECIFIED. 


2.D.C. VOLTAGE MEASUREMENTS TAKEN WITR A VOLTMETER (20,000 
OHM PER VOLT OR HIGHER) FROM POINT INDICATED TO GROUND. 
B.ALL GROUNDS ARE HIGH LEVEL AMPLIFIER GROUNLS UNLESS 
OTHERWISE SPECIFIED. 
4.Q\- PRP SILICON TRANSISTOR (A514 - 044910) 
QZ2*EQd- NPN MEDIUM POWER SILICON TRANSISTOR (A514 -0 41828) 
Q4- PNP MEDIUM POWER SILICON TRANSISTOR (A514- 047829) 
Q57QG - YEW SILICON POWER TRANSIUTOR (ABI4 - 054214) 
Q1*6OS NPD SILICON TRANSISTOR ALIA - 033558) SELECTED 
PER 9429-2 
DI,D2,03, 04 ¢ OS - MEDIUM VOLTAGE DIGOE (ASI4 - 0.42721) 


ai--——= = SIGNAL OUTPUT 


Qe 
OUTPUT 


Res 
ATA 


Fost WIRE 


LAST COMP N® VSED 


87a 503-130-10@ 
WE an © 
C630 #130 


fee See] kale Pe REBE 


eo eck] 
a8 
BOr- C4929 


25W POWER AMPLIFIER BOARD ASSEMBLY 
Scuematic No. C501-051929 


cs 
ask 


R14 


DESCRIPTION WIRE COLOR/PART NO. 
TO NOISE SUPPRESSOR CIRCUIT (WHEN APPLICABLE) RED #2 

+53VDC SUPPLY INPUT WHITE 

+22VDC SUPPLY INPUT ORANGE 

SIGNAL INPUT SNGL, COND, SH. #4 
TO DELAY CIRCUIT (WHEN APPLICABLE) 

HEATSINK B528-051906 
TRANSISTOR SOCKET B50/ -033322 
TRANSISTOR MICA INSULATOR A514-033359 
SILICON COMPOUND A249-016587 
FUSING WIRE A514-033375 
HIGH LEVEL GROUND BLACK #18 AWG 
LOW LEVEL GROUND BLACK #18 AWG 
SIGNAL OUTPUT BROWN #18 AWG 
CROSSOVER SIGNAL OUTPUT (WHEN APPLICABLE) VIOLET 

25W POWER AMPLIFIER BOARD ASSEMBLY B500-051926 


FIGURE 17A 
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TO NOE 
SUPPRESSOR 
(WHERE ApPLIC ABLE) 


TO DELAY CIRCUIT (NOISE SUPPRESS- 22% 
\ON - (WHERE APPLICABLE) 
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as 
OUTPUT 


CURRENT 
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OUTPUT ONLY FOR 
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CROSSOVER NETWORK 


RIS 
S21 


1 iC 5 i 
TT (509s SRS —-* 
Pr 2ORK = ce 


00 i 7 l0Out SOV 
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RIG 
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SIGNAL jNPUT | LOW LEVER GND 


VOLTAGE. 
AMPORIER 


4 


Qo 
a5 Shy / output 


NOTES: 
VALLE RESISTORS ARE Taw 10% UNLESS OTHERWIGE SPECIFIED. 


2.0.C. VOLTAGE MEASUREMENTS TAKEN WITH A VOLT METER (20,000 
ORM PERVOTCT OR HIGHER) FROM POINT INDICATED TO GRODND. 


S3.ALL GROUNDS ARE HIGH LEVEL AMPLIFIER GROUNDS UNLESS 
OTHER WISE SPECIFIED. 

4QI\- PNFE SILICON TRANSISTOR (A514 - 044910) 
Q2 tQz- NPN MEDIUM POWER SILICON TRANSISTOR (A5|4-047829) 
Qa-PNRF MEDIUM POWER SILICON TRANSISTOR (A514-047829) 
QE TQS - NEN SLITON POWER TRANSISTOR (A5I4- 054214) 


QT LGR “NPN SILICON) TRANSISTOR (A514- 033338) SELECTED 
PER S429-2 


Di, DzZ,03.D4 € D5 - MEDIOM VOLTAGE D \O0E (A514 ~ 042731) 
To SETAIN SOO my F SOM’ AT BASE OF QL 
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PRINT DISTRIBUTION 
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HIGH FREQ. 
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(WHEN. APPLICABLE) 
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RELEASED 
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1G) Q5<Ol WERE A514-04783 0| 
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IC WAS 100uF @ 25V, 
CHANGED To |00uf@ SOV 
C.N14907 HOR, 5-11-72 
Sbot Worse fe WAS 
CN 14,974 DD. 7-31-72 
EJADDED INFORMATION FOR 
TECHNICAL SERVICE DEPT. 
GNASOT7T HGR, 9-22-72 


(G) REVISED NOTES 5¢6. 
C.N15,303 DLL 4-4-7173 
Rl was |.SK; R2 Was 
5K} RZS WAS 332; 

ADDED RZ6G, REVISED 

Nore S. DELETED NoTKG. 

DELETED “REF. To Moo.” 

NOTES ¢ ADDED “WHERE 

APPLICABLE” LAST 

R Ne WAS 25, 

C.N. 15404 HGR, 5-17-73 

3) REVISED TO PROVIDE 
HIGH FREQ SIGNAL 

SUT PUT CWHEN APPLICABLE). 

CN: [ESSE ME N2-4-73 


‘ALL DRAWINGS AMD SPECIFICATIONS ARE AMO 
‘TOIT, ALL SPECIFICATIONS ARE CONFIDENT! 
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RELEASED 


Ord. No. E.N,. S97 
Date peeue 


AARLL v 
TRAE ‘Be h-9-71 


1B)50.550V CAPACITOR 
WAS 10045 50¥ 
CHIABSH CB 2/24/72 

4 DELETED POWER CORD 


F/DELETE U 4700. PES, 
OFF DELAY CKT_TE 
Bo. 

a. $404 Nee. . G-21- 73 


NOTE. | REFFH TO 850/-054-123 FoR MODIFICATIONS 


FOH 230v SUPPLY- 


“S ROBERTS LECTRONIC SHELF 


Lowe SES Su RuE! 


MODEL 124A 


- GENERAL INFORMATION 


The Model 124A is the organ equipped with the Auto Rhythm feature. 


The 124A section contains the following information: 


al 


Ze 


3). 


The Auto Rhythm Trigger Circuitry that is used in con- 
junction with the Rhythm Voice Generation Circuitry. 
Rhythm Voice Generation Circuitry is common to the 

124 series. 


The Pedal Sustain and Pedal Filter Circuitry. The 
circuits are unique to the 124A organs. 


The Accessory Board assembly does not contain the 
cassette regulated power supply components necessary 
to enable cassette field installation. 


The Accessory Board information for both the 124A and 
124B is given in the 124 series section of this manual. 


For description of other 124A circuitry, refer to the 
124 series section. 
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DESCRIP RMON EG ls 


DESCRIPTION 

13 ROTE PEDAL ASSY, - 124A & AC 
ACCOMPANIMENT MANUAL 

ACCOMP. BASS KEYCAP 

SOLO BASS KEYCAP FINAL ASSY, - 124A & AC 
TONE COLOR ASSY, 

MUSIC DESKe=* PLEXTGLASS 

UPPER. LID ASSY, 

SOLO TREBLE KEYCAP 

SOLO MANUAL 

NAMEPLATE - TiiTERLUDE 

ACCOMP : PREBLE SKE VCAR 

GRLEBECLOun 

EXPRESSION PEDAL ASSY, 

EXPRESSION PEDAL POTENTIOMETER (50K) 
EXPRESSIOi PEDAL TRIM MOULDING 


PART NUMBER 
D500-053456 


SERV PAR Inkl si) 


X500-053172 
X500-053515 
Sees honed 
C105-053450 
C060-053307 
A500-052474 


SEE PART LIS 


A249-053652 
X500-052471 
B244-053621 
D500-053250 
B509-048890 
A518-052823 


Os 


P ate =. 
ae 


FIG.19-124A ORGAN BACK VIEW 


S14 Sere Ge Ga 


ctl Fae 


HESCRERPLON las. 3 
DESCRIPTION 
EXPRESSION PEDAL ASSY, 
REVERB UNIT ASSY, 
ACCESSORY BOARD ASSY, - 124A 


- 124AC, B & BC 


GENERATOR BOARDS ASSY, 

THREE (3) “SCREWS  SECURTNG UPPER LID 

UPPER LID ASSY, 

MUSIC: DESK-= (PLEXIGLASS 

REVERB LEVEL SET POTENTIOMETER (100K OHMS) 
VOLUME LEVEL SET POTENTIOMETER (100K OHMS) 
25W POWER AMPLIFIER BOARD ASSY, 

POWER TRANSFORMER 

POWER SUPPLY BOARD ASSY, 

CIRCUIT BREAKER 1.3A 

AUTO RHYTHM TRIGGER BOARD ASSY, 

SPEAKER. G12") son 0hiS) 

8 NOTE PEDAL SUSTAIN BOARD ASSY, - 124A & AC 
PEDAL SWITCH COVER 

5 HOTE PEDAL SUSTAIT! BOARD ASSY. - 124A & AC 


PART NUMBER 
D500-053250 
X500-053637 
B500-053858 
B500-053253 
SEE raGaab 


C060-053307 
C105-053450 
B509-040783 
B509-040783 
B500-051926 
C512-053438 
B500-052958 
A514-036777 
C500-053634 
A513-024925 
C500-047793 
N502-059205 
C500-047808 
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FIG, 20 - 124A & AC TONE COLOR STOP TABLETS 
DESCRIPTION 


POWER SWITCH 

NAMEPLATE - PEDAL 
NAMEPLATE - ACCOMPANIMENT 
NAMEPLATE - SOLO 


NAMEPLATE - INTERLUDE 
SOLO FILTER STOP TABS 


ACCOMP. FILTER STOP TABS 
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VIBRATO & PEDAL STOP TABS 
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PART NUMBER 
B506-052168 
A249-052050 
A249-052051 
A249-052052 


A249-053652 
SEE PART LIST 


SEE PART LIST 
A249-052192 
SEE PART LIST 
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FIG, 21 - MODEL 124A @ AC PEDAL SUSTAIN BOARDS 


DESCRIPTION 

SPEAKER 12”, 8 OHMS 

AUTO RHYTHM TRIGGER BOARD ASSY, 

5 NOTE PEDAL SUSTAIN BOARD - 124A & AC 
8 NOTE PEDAL SUSTAIN BOARD - 124A & AC 
PEDAL ACTUATOR 

VINYL TUBING (7/16" LONG) 

SPRING CONTACT ASSY, 

PEDAL SWITCH COVER 
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PART NUMBER 
A513-024925 
€500-053634 
€500-047808 
C500-047793 
A237-039159 
A244-039801 
A500-035728 
)502-039205 


Toe 


@ 0000 


Fox 
No WALTZ. for SWING ROCK 


4 / f s 


FIG.22— 124A & AC SOLQ BASS KEYCAP ASSY. 
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DESCRIP ICON ERG 22 


DESCRIPTION 

SOLO BASS KEYCAP FINAL ASSY. - 124A & AC 
NAMEPLATE - AUTO RHYTHM FUNCTIONS 

TEMPO CONTROL KNOB 

TEMPO POTENTIOMETER 

NAMEPLATE - TEMPO 

PUSH BUTTON - RED 

TEMPO LAMP SOCKET 

TEMPO BEAT LIGHT - AMBER JEWEL 

PUSH BUTTON - WHITE 


FEMPOBULB 

WAMEPLATE - RHYTHM VOLUME 
CONTROL MOUNTING BRACKET 
RHYTHM VOLUME KNOB 


RHYTHM VOLUME POTENTIOMETER 
NAMEPLATE - AUTO RHYTHM 
AUTO RHYTHM PUSH BUTTON SWITCH ASSY, - 6 STATION 


PART NUMBER 
X500=055515 
A249-053630 
A247-052042 
B509-040785 
A249-052048 
A250-051782 
A507-047110 
A514-047112 
A250-051780 
A514-048341 
A249-052054 
B528-048073 
A247-052042 
B509-040783 
A249-053631 
B506-053521 


PEDAL CIRCUIT THEORY 


Reference: Pedal Switch Schematic: C501-053458 
Pedal & Accomp. Filter Schem.: C501-053535 
Figures: MOG 21 


The Pedal Switch circuit utilizes wipeout action, which together 
with the Pedal Trigger Amplifier and frequency divider circuit, 
provides 13 notes, #13 through #25, for the pedal. 


Referring to Pedal Switch Schematic C501-053458, the wipeout 
switch decks consist of a 13 stage resistive dividing network 
with a common header output point (junction of R7 and R8). 
Notes #25 through #37 are supplied from the generators via Pl 
connector to the pedal keyswitches. 


When a pedal key is depressed, signal from the generator is at- 
tenuated by the resistor dividing network at the header output 
point. Attenuation of the signals appearing at the header out- 
put point is gradual so that the signal nearest the bass end of 
the pedalboard will be of the greatest amplitude. The remainder 
of the notes toward the treble end of the wipeout network will 
have gradually lower amplitude. 


The Pedal header output point is directly connected to the base 
of Q2 transistor, which is biased in such a way that only the 
extreme peaks will be applied to the Q1 transistor, where it is 
amplified and applied to the Pedal divider circuit. 


In this case, if two or more pedal keys are depressed, only the 
note corresponding to the key closest to the bass end will be de- 
tected, amplified by Ql, and applied to the divider. 


The Pedal divider is located on the two note generator board #1 
(C} & D) assembly. 


Pedal divider will divide the above input frequency in half, 
which is then applied to the pedal Bass Filter circuit (schematic 
CoUl= OS S53 5). 


Qutput of ‘the filter circuit is applied..to the pedal filter 


amplifier Q1, via three pedal tab switches, Bass Soft, Bass 
Medium, and Bass Full. 
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S/GNAL INPUTS FROM TONE GENERATOR ——————~— 
| C37 B36 A 35 A 34 6*33 632 F*#3/ F 


BLACK LT. GREEN PINK WHITE GRAY VIOLET BLUE GREEN 
ICK 3 oe Me 


8 NOTE PEDAL B0RRD ASSEMBLY CS500-047793 


TREBLE END 


NOTES: 

1 REFERENCE SCHEMATICS - PEDAL SANTCH CS0/-097 827 
AND GENERATOR 0D0/-047858 

2. 9.65. = S/N6GLE CONDUCTOR SHIELDED 


BY. D.E.Q. BOULD. 


CIN. GR. CON. 


au DRAWINGS AND SPECIFICATIONS Age AND REMAIN 


D_ TO MANUFACTURE! 
a MANNER sr CEne ee THE HOLDER OR ANY OTHER 
SELL ANY PATENTED INVENT! 


UNLESS OTHERWISE SPECIFIED 
TOLERANCES ARE: 
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TO PEDAL DIVIDER ON 
GENERATOR 8D.3, SCS. 
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PEDAL AND ACCOMP. FILTER BD. ASSY. (Schematic C501-053535) 


DESCRIPTION PAR NOhs A WibRE-“COILOR 


PEDAL -& ACCOMP. FILTER BD. ASSYVCl24e & AC) B500-0531/85 
FROM PEDAL DIVIDER SNGE SH al 


FROM PEDAL TAB SWITCH LT. GREEN 


COo;NM ID |] mf Ee fw] rw] 


TO PEDAL TAB BASS SWITCHES 
+22VDC 
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AUTO ROH OYE He MENU OLR, 


The Baldwin Auto Rhythm is an automatic rhythm system which may be used in any one of five 
rhythmic patterns. 


These rhythmic patterns consist of a rhythmic triggering of the Rhythm Percussion voices. 
Controls for the Auto Rhythm are: 

1). A push-push ON-OFF button which controls the entire Auto Rhythm system. 

2). The five (5) Rhyth Selector buttons: WALTZ, FOX TROT, SWING, ROCK and LATIN. 

3). A continuously variable TEMPO control. 

- 4). A DOWNBEAT LAMP which flashes on the first beat of a measure. 
5). A continuously variable RHYTHM VOLUME control. 
The Auto Rhythm circuit consists of three (3) assemblies which are: 


a). Auto Rhythm trigger board assembly (located inside the organ 
on the bass end side of the console). 


b). Voice Board assembly (located in the tone color). 
c). Control head containing all switching functions and variable 


controls (located on the Solo bass keycap). 


AUTO RHYTHM CIRCUIT DESCRIPTION 


Reference: Auto Rhythm Trigger Schematic: D501~053601 
Voice Rhythm Schematic: D501-053187 
Auto Rhythm Block Diagram: D579-378 


Referring to the Block Diagram, the Auto Rhythm system can be separated into the following 
functional circuit groups: 


+16 VDC VOLTAGE SOURCE 

AUTO RHYTHM ON-OFF CIRCUITS 

RAMP GENERATOR 

TEMPO LIGHT CIRCUIT 
ACCOMPANIMENT RHYTHM TRIGGER GATE 
PEDAL RHYTHM TRIGGER GATE and 
RHYTHM VOICE CIRCUIT 


A detailed description of the individual circuit operation will follow with the exception of 
the Rhythm Voice circuit, which is described under the Rhythm Percussion Theory paragraph. 


+16 VDC VOLTAGE SOURCE 


The Auto Rhythm Trigger circuit employs two (2) external voltage sources, +50VDC and +22VDC. 
The internal source of +16VDC is obtained at the emitter of Ql transistor. 


Voltage reference of about +16VDC is established by the resistor divider network Rl and R3 and 
+22V, which is applied to the base of Ql transistor. Emitter-base elements of Ql provide a 
constant drop of about 0.6VDC so that the emitter will be set to about +16VDC. Emitter current 
for +16VDC source is supplied from +22V supply via R2 resistor and from the collector of Ql 
transistor. As soon as the organ power is switched on,+l6VDC source is operative. 


AUTO RHYTHM ON-OFF SWITCH FUNCTION 


The Auto Rhythm ON-OFF switch, when in "On" position, transfers +22V supply voltage to the Accom- 
paniment (Q2) and Pedal (Q4) Rhythm Trigger gates, to the Ramp On-Off gate (Q18), and to the 
flip-flop circuit (base of Q8). 


Accompaniment Rhythm Trigger gate transistor Q2 is inoperative until its emitter receives +22V 
supply from the On-Off switch via D3 and R20. 


In a similar manner, Pedal Rhythm Trigger Gate transistor Q4 is inoperative until its emitter 
receives the +22V supply via D9 and R27 from the On-Off switch. 


When the On-Off switch is closed, a positive pulse via C4 and R11 is applied to the base of Q8 
flip-flop transistor, causing it to saturate. Due to the flip-flop action, Q7 will go out of 
saturation, creating a positive pulse at its collector, which is applied to the base of Tempo 
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Auto Rhythm Theory 
(Cont'd.) 


Light Gate Q6. Transistor Q6 will saturate, creating a negative pulse at its collector, which, 
via Waltz, normally off contacts and Cl6 capacitor, energizes the Tempo Light Transient Gate. 
The Tempo Light will flash, indicating the start of the first Tempo measure. The above action 
is created in all Rhythm Switch positions except Waltz, which will be explained later. 


When the On-Off switch is turned off, a negative pulse will be created and applied to the pre- 
viously described base of Q8 flip-flop transistor. Q8 will unsaturate and Q7 saturate. This 
action assures that transistor Q8 is out of saturation when the Rhythm unit is turned off. The 
above state is necessary to enable the Tempo Light to flash when the On-Off switch is first 


turned on. 


The Ramp Generator is inoperative until the On-Off switch is actuated. Ramp On-Off Gate (Q18) 
receives a positive voltage via R46 to its base when the On-Off switch is in "On" position - 
Q18 saturates. With its collector now at the ground potential, the bias from the next stage 
is removed. Q19 unsaturates and removes the ground potential from the base of Constant Cur- 
rent Generator transistor Q11, allowing the generator to operate. Opposite conditions of the 
Q18 and Q19 stages will exist while the On-Off switch is in "Off" position. 


Tempo Light Gate Q6 and Flip-Flop (Q7-Q8) are not used in Waltz mode. When the Auto Rhythm 
unit is off, the emitter of Constant Current Generator transistor Q9 is at +16V potential, 
which, via diodes D7 and D8, fully saturates both Ramp Pulse Gates. Collectors of Ql4 and 
Ql7 will be nearly at the ground potential. 


When the On-Off switch is depressed, Q9 will go out of saturation; its emitter potential is 
about +1.5V. Both Ramp Pulse Gates will go out of saturation; their collectors are at +16V 
potential. #2 Ramp Pulse Gate Q17 collector is capacitively coupled via C5 to the base of 
Q5, NPN transistor. 


Positive reset pulse will saturate Q5, producing a negative pulse in its collector circuit, 
which, via R15 and the Waltz switch contacts, is applied to the Tempo Light Transient Gate, 
causing the Tempo Light to flash. 


RAMP GENERATOR 


The Ramp Generator provides the timing pulses which trigger the Rhythm Percussion Voice Gates. 
Three pulses are obtained by driving two transistor switches, with differing emitter voltages, 
into saturation in sequence. A linear ramp voltage is used as a driving source and the slope 
of the ramp is adjusted by the Tempo control, which determines the measure time, or tempo. 


Transistors Q9, Q10, and Qll make up a constant current generator. This current flows from 
the emitter of Q9 to linearly charge C14. The value of the current is controlled by the 
Tempo control (R68), through R37, to determine the slope of the ramp. 


With On-Off switch in "Off" position Q19 is saturated. The emitter of 09 will be approxi- 
mately +16 volts. When the On-Off switch is actuated, Q19 is turned off and emitter of 

Q9 will drop to about +1.5VDC, and then begin to rise linearly as C14 charges. This nega~ 
tive-going voltage drop produces Pulse #1. 


As ramp voltage rises, Q17 and Q14 will turn on in sequence due to their increasing base 
currents through D7, D8, R48 and R50. 


Ql7 produces negative-going Pulse #2 at its collector as it turns on, while Q14 produces 
Pulse #3. 


The reset voltage is established at the junction of R36, R56 and R39, and will be about 
+10V for the Waltz and +5V for all other rhythms. When the ramp voltage reaches the value 
of the reset voltage plus the voltage drop across the two diodes (D7 and D8), transistors 
Ql2 and Q13 will turn on, rapidly discharging C14. 


During the discharge of C14, Ql1 turns on, turning Q10 on, which clamps the base of Q9 to 
ground and prevents Q9 from supplying charging current during the discharge cycle. When 
C14 has been completely discharged, Q12 and Q13 will turn off; Q9 will turn on and the 
charging cycle repeats. 


Reset and reference voltages for the emitters of Q17 and Q14 are established by the resis- 
tor divider chain R36, R56, R57, R59, R60 and R61. 
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Auto Rhythm Theory 
(Cont'd.) 


The reference voltages for Q17 and Q14 are coupled through Ql6 and Q15, which provide re- 
generative feedback, causing Q17 and Ql4 to have a fast switching time. 


As the ramp voltage drops (during discharge), Q17 and Q14 rapidly turn off. The resulting 
positive rise at the collector of Q17 is coupled to the base of Q5 and C5, pulsing Q5 on, 

causing a negative pulse to appear at the collector of Q5. This is coupled through Cl to 

the Flip-Flop, causing it to change state each time the ramp resets. 


Pulse #1 from the emitter of Q9 is alwayS connected to the Pedal Trigger Gate Q4, via Cll, 
R33 and D5. Pulse #2 from the collector of Q17 is always connected to the Accompaniment 
Trigger Gate via R16, C6 and Dl. 


Pulses #2 and #3 connect through the rhythm selector switches to the appropriate Accompani- 
ment and/or Pedal gates for the selected rhythm. 


Pulse #3 is inhibited from the pedal gate on the first ramp, and every other ramp thereafter, 
in the Rock and Latin rhythms. Pulse #3 is connected by the Rock and Latin rhythm switches 
via R34, C13, D4 and C12 to the Pedal Trigger Gate Q4. The junction of C12 and R34 is con- 
nected to the collector of Q6 when these rhythms are used. Q6 will be saturated by the posi- 
tive voltage from Q7 via R12, thus grounding the junction of C12-R34 during the first ramp 
cycle. 


When the ramp resets, Q14 and Q17 turn off. The resulting positive pulse (from the collec- 
tor of Q17) is applied by C5 to Q5, resulting in a negative pulse at its collector which 

is always coupled by C4 to the Flip-Flop. Therefore, every time the ramp resets, the Flip- 
Flop will change state. 


The positive saturation voltage for Q6 is then clamped to ground on the second ramp cycle, 
and every other ramp cycle thereafter. Therefore, the junction of C12-R34 is removed from 
ground and Pulse #3 will then actuate the Pedal Trigger Gate (every second ramp cycle). 


When Accompaniment Trigger Gate Q2 is pulsed on by the ramp, the positive voltage appear- 
ing at its collector pulses Q3 on via R19, creating negative-going pulses which are coupled 
by C3 to the organ Accompaniment Rhythm Percussion trigger amplifier circuit. 


When Pedal Trigger Gate Q4 is pulsed on by the ramp, the positive voltage appearing at 
its collector is coupled by C10 to the organ Pedal Rhythm Percussion trigger amplifier 
erreuLt, 


TEMPO LIGHT 


The Tempo Light is operated by Q2l,the driver, and Q20, the Tempo Light Transient Gate. 
Application of a negative pulse to the base of Q20 allows the positive emitter voltage 

to appear at its collector momentarily. The collector of Q20 applies this voltage through 
R65 to the base of Q21, pulsing it on, completing the circuit from the +50 volt supply, 
R67, R62, and Q21 to ground, causing the light to flash momentarily. 


In the Waltz rhythm one ramp cycle establishes a complete measure, therefore, the lamp 
must flash once each ramp (measure). 


When the ramp resets, a positive pulse appearing at the collector of Q17 is applied via 
C5, to the base of Q5, causing it to saturate, developing a negative pulse at its collec- 
tor. The Waltz switch (when depressed) couples this pulse via R15 and C16 to the Tempo 
Light circuitry. 


PEDAL RHYTHM TRIGGER GATE 


The Pedal Rhythm Trigger Gate (transistor Q4) is inoperative until the positive voltage is 
supplied to its emitter from the On-Off switch contacts, when in "On" position, via D9 and 
R27. Application of a negative Ramp Pulse to the base of Q4 allows the positive emitter 
voltage to appear at its collector momentarily. The collector applies this positive pulse 
via Cl0 to the Pedal Trigger Amplifier circuit Q10 and Qll1, which triggers the Pedal Rhythm 
Percussion voices in the organ. 


The Pedal Rhythm Trigger Gate input circuit is always connected to the Ramp Pulse #1 via 
D5, R33 and Cll. Pulse #2 is applied by the Swing Rhythm switch and Pulse #3 by the Rock 
or Latin Rhythm switches via C13, R34, Cl2 and D4. As previously described, Pulse #3 is 
inhibited from the pedal gate on the first ramp, and every second ramp thereafter by the 
conduction of Q6 transistor. Pedal Rhythm Trigger Gate output positive pulse is in the 
order of 9 to 20 ms long. 
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Auto Rhythm Theory 
(Cont 'd.) 


ACCOMPANIMENT RHYTHM TRIGGER GATE 
Accompaniment Rhythm Trigger Gate (transistors Q2 and Q3) is operative when the On-Off switch 


is depressed to supply the +22V to the emitter of Q2 via D3 and R20. 


Ramp Pulse #2 is always connected to the base of Q2 via Dl, R16, and C6. Pulse #3 is applied 
by the Waltz or Latin Rhythm switches via R18, C7 and D2. 


Ramp Pulse #1 is not applied to the Accompaniment Rhythm Trigger Gate. 


When the negative pulse is applied to the base of Q2, the positive emitter voltage will appear 
at its collector momentarily, which saturates Q3. 


The resulting negative pulse (from the collector of Q3) is applied by C3 to the Accompaniment 
Trigger Amplifier (Q8, Voice Rhythm Schematic) which triggers the Accompaniment Rhythm Per- 
cussion voices in the organ. Accompaniment Rhythm Trigger Gate produces a negative pulse 

of approximately 1.5 ms long. 


For the description of the Trigger Amplifier and other Rhythm Percussion circuitry, refer 
to the Rhythm Percussion paragraph. 


For Rhythm Pattern Chart information refer to Voice Rhythm Schematic D501-053187. 
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AUTO>=RHYTHM TRIGGER [BOARD ASSY, -C500-053634 
Schematic D501-053601 
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MODEL 124B - GENERAL INFORMATION 


The Model 124B is the organ equipped with the WonderChord feature. 
The 124B section contains the following information: 
1). The WonderChord Circuit. 
The WonderChord Auto Rhythm circuit is used in conjunction 
with the Rhythm Voice Generation circuit. Rhythm Voice 
Generation Circuit is common to 124 series. 
2). The Pedal Sustain and Pedal Filter circuitry. 
3). Muted Reed Circuitry. 
4). The Accessory Board assembly includes the cassette 
regulated supply components necessary for cassette 


field installation. 


Accessory Board information is given in the 124 series 
section of this manual. 


For description of other 124B circuitry, refer to the 124 series 
section. 
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FIG. 25— 124B ORGAN FRONT VIEW 
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FIG, 26 - 124B & BC TONE COLOR STOP TABLETS 


ITEM DESCRIPTION PART NUMBER 
1 POWER SWITCH B506-052168 
2 NAMEPLATE - PEDAL A249-052050 
3 NAMEPLATE - BALDWIN A249-052192 
4 NAMEPLATE - ACCOMPANIMENT A249-052051 
5 NAMEPLATE - SOLO A249-052052 
6 SOLO TREBLE KEYCAP X500-052474 
/ NAMEPLATE - INTERLUDE A249-053652 
8 SOLO FILTER STOP TABS SEE PART LIST 
g ACCOMPANIMENT FILTER STOP TABS SEE PART LISI 
10 VIBRATO & PEDAL FILTER STOP TABS SEE PART LIST 
Hla KEYSELP = 2500 (528-053096 
12 SOLO BASS KEYCAP FINAL ASSY, - 124B & BC X500-053199 


FIG, 27 - 124B & BC ORGAN BACK VIEW 


DESCRIPTION PART NUMBER 
ACCESSORY BOARD ASSY, - 124AC, B & BC B500-053253 
WONDERCHORD #2 BOARD ASSY. C500-052888 
13 NOTE PEDAL ASSY. - 124B & BC D500-053267 
5 NOTE PEDAL SUSTAIN BOARD ASSY, C506-048360 
8 NOTE PEDAL SUSTAIN BOARD ASSY, C506-048866 


NOTE: ABOVE PARTS ARE USED ON 124B & BC ORGANS ONLY, OTHER PARTS ARE 
USED ON ALL 124 ORGAN TYPES, REFER TO FIG. 19 FOR THEIR PART 
NUMBERS, 
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FIG.28 -MAJOR/ MINOR TOUCH BAR ASSY. 


ITEM DESCRIPTION PART NUMBER 
1 ACCOMP, KEYSLIP WELDED D500-053157 
2 ACTUATOR BAR - RIVETED B500-052666 
3 MICROSWITCH A506-052616 
4 ACTUATOR DETENT A237-052680 
5 SPEEDNUT A247-052681 
6 NUT - NYLOK (6-32) A247-028484 
/ NYLON WASHER A244-045932 
8 FELT GASKET A244-052672 
9 TOUCH BAR CABLE B508-052454 
10 RUBBER BUMPER A244-040842 
ut FELT MAROON (7-3/16") A244-006211 


fa 
i) 


ACCOMP, KEYSLIP FINAL ASSY, C500-053176 
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DESCRIPTION FIG: 29 


DESCRIPTION 

SOLO BASS KEYCAP FINAL ASSY, 

PUSH BUTTON SWITCH ASSY. - 8 STATION 
NAMEPLATE - WONDERCHORD FUNCTIONS 
TEMPO CONTROL KNOB 

TEMPO POTENTIOMETER (100K OHMS) 
NAMEPLATE - TEMPO 

CONTROL MOUNTING BRACKET 


PUSH BUTTON - WHITE 

TEMPO BULB 

TEMPO BEAT LIGHT - AMBER JEWEL 

TEMPOU EIGHT SOGKET. 

NAMEPLATE - WONDERCHORD 

PUSH BUTTON - BLACK 

HAMEPLATE - RHYTHM VOLUME 

RHYTHM VOLUME POTENTIOMETER (1OOK OHMS) 
RHYTHt VOLUME CONTROL KNOB 


PUSH BUTTON - RED 

MUTED REED CONTROL KNOB 

MUTED REED POTENTIOMETER (100K OHMS REV. AUDIO) 
NAMEPLATE - MUTED REED 


POT MOUNTING BRACKET 


PART NUMBER 
X500-053199 
B506-05277/5 
A249-052400 
A247-052042 
B509-040783 
A249-052048 
B528-048073 
A250-051780 
A514-048341 
A514-047112 
A507-047110 
A249-052802 
A250-051781 
A249-052054 
B509-040783 
A247-052042 
A250-051782 
A247-052042 
BeUg-039/31 
A249-053882 
A528-052750 
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WONDERCHORD AND 
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SUSTAIN BOARDS 


SIGNAL INPUTS F| 
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EIGHT NOTE PEDAL SUSTAIN BOARD~- C506: 


NOTE: LATCH CIRCUITS B THRU F ARE OFFSET TC 
LEFT OF THEIR RESPECTIVE SWITCHES. 


+28V BUSS 
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SWITCH BUSS 
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+12V BUSS zh 
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PlS=6 
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SNGL.SH. 


SNGL. SH*™1 
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P15-1 
SIGNAL QUT— 
P2-11 


+9V-RED 
D- RED 
+28V —-VIO 


TO WC PED. MUTE- GROUND -BLK 
SNGL. SH.¥*3 PI5S=3 
6-048866 P2-15 FIVE NOTE PEDAL SUSTAIN BOARD - C506-048860 
TO THE TRANSISTOR PEDAL LATCH AND SUSTAIN CIRCUIT 


Reference: ‘C501-051948 and D501-051972 


This circuit provides wipeout and latch by utilizing the switching mode characteristics of 
a pair of NPN transistors, stable in two states, Assume Ql is on. Since the saturation 
voltage of Ql is small relative to the conduction bias fer Q2, Q2 will remain off and Ql 
will remain on unless the base emitter is reverse biased. 
Assuming Q2 is on, the emitter will be negative with respect to the +12V or positive sup- 
ply by the small saturation voltage of Q2. Therefore, as long as Ql is off, Q2 will remain 
on, If the voltage on the signal buss, or base of Ql,is negative with respect to the emit- 
ter when Q2 is on, this is a stable state. If the signal buss,or base,of Ql is positive 
with respect to the emitter when Ql is on, this is a stable state. Since both conditions 
can be satisfied with the same value of voltage, multiple circuits can be connected to the 
same buss to maintain some circuits in the first stable state (Ql on) and some in the second 
stable state (Q2 on). Thus, if a circuit is in the first stable state, the corresponding 
signal is permanently (until switched) latched to the signal buss. 
It is obvious that only one circuit can be in the first stable state. Assume two circuits 
are in the first stable state momentarily. If both signals were negative, the first one 
to switch positive would reverse bias its Ql and switch to the second stable state. If 
both signals were positive the first one to switch negative would control the signal buss 
and reverse bias Ql on the other circuit, switching it to the second stable state. It 
can be seen that this is true even when two switches are closed simultaneously, since 
the base of Ql for the two transistors keyed are tied together through the switch buss. 
However, if the switch corresponding to the latched circuit is opened, the switch buss 
voltage can go positive until the voltage on the base of Ql for the other circuit is 
sufficient to turn on the switch to the new circuit, thus, turning the first circuit 
off through the signal buss. The signal used to trigger the pedal divider circuit is 
taken from the signal buss via the transistor Q5 collector. The signal used to trigger 
the pedal gates is taken from the switch buss via transistor Q3 collector and resistor 
R7. Q3 amplifies the audio present on the switch buss when a switch is closed, and D8 
peak detects this signal for gating. (Diode is not shown on this schematic). 
A positive DC voltage from D8 is applied to a pair of diodes in both the 8 and 16 foot 
diode gates, located on the pedal filter. The pedal signals are blocked by these diodes 
REF. until the positive voltage is applied by closing the pedal switch. Pedal sustain is 
D501-048913 accomplished in the following manner: with pedal sustain tab on, the contacts of the 
pedal sustain switch are open; the voltage present at the collector of transistor Q5, 
when keying the pedal circuits, will charge C18. Upon release of the pedal, the capac- 
itor discharges slowly, keeping a positive voltage at the diode junction for the period 
of discharge time. With the pedal sustain tab off the pedal sustain switch is closed, 
bypassing C8 with R36 resistor. Diode D8 prevents C18 from discharging into the col- 
lector circuit of Q5. 
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SIGNAL INPUTS 


EIGHT NOTE PEDAL SUSTAIN BOARD. C50 
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SNGL. SH.*3 P15-3 
P2-15 FIVE NOTE PEDAL SUSTAIN BOARD- C506-048860 


TRANSISTOR PEDAL LATCH AND SUSTAIN CIRCUIT 


This circuit provides wipeout and latch by utilizing the switching mode characteristics of 
a pair of NPN transistors, stable in two states, Assume Ql is on, Since the saturation 
voltage of Ql is small relative to the conduction bias for Q2, Q2 will remain off and Ql 
will remain on unless the base emitter is reverse biased. 
Assuming Q2 is on, the emitter will be negative with respect to the +12V or positive sup- 
ply by the small saturation voltage of Q2. Therefore, as long asQl is off, Q2 will remain 
on, If the voltage on the signal buss, or base of Ql,is negative with respect to the emit- 
ter when Q2 is on, this is a stable state. If the signal buss,or base,of Ql is positive 
with respect to the emitter when Ql is on, this is a stable state. Since both conditions 
can be satisfied with the same value of voltage, multiple circuits can be connected to the 
same buss to maintain some circuits in the first stable state (Ql on) and some in the second 
stable state (Q2 on). Thus, if a circuit is in the first stable state, the corresponding 
signal is permanently (until switched) latched to the signal buss. 
It is obvious that only one circuit can be in the first stable state. Assume two circuits 
are in the first stable state momentarily. If both signals were negative, the first one 
to switch positive would reverse bias its Ql and switch to the second stable state, If 
both signals were positive the first one to switch negative would control the signal buss 
and reverse bias Ql on the other circuit, switching it to the second stable state. It 
can be seen that this is true even when two switches are closed simultaneously, since 
the base of Ql for the two transistors keyed are tied together through the switch buss, 
However, if the switch corresponding to the latched circuit is opened, the switch buss 
voltage can go positive until the voltage on the base of Ql for the other circuit is 
sufficient to turn on the switch to the new circuit, thus, turning the first circuit 
SIGNAL off through the signal buss. The signal used to trigger the pedal divider circuit is 
Here taken from the signal buss via the transistor Q5 collector. The signal used to trigger 
P15-4 the pedal gates is taken from the switch buss via transistor Q3 collector and resistor 
, R7. Q3 amplifies the audio present on the switch buss when a switch is closed, and D8 
GND. peak detects this signal for gating. (Diode is not shown on this schematic). 
baa Pis-3 A positive DC voltage from D8 is applied to a pair of diodes in both the 8 and 16 foot 


diode gates, located on the pedal filter. The pedal signals are blocked by these diodes 
REF. until the positive voltage is applied by closing the pedal switch. Pedal sustain is 
D501-048913 accomplished in the following manner: with pedal sustain tab on, the contacts of the 
he voltage present at the collector of transistor Q5, 
will charge C18. Upon release of the pedal, the capac- 


pedal sustain switch are o 


when keying the pedal circ ; 


itor discharges slowly, keeping a positive voltage at the diode junction for the period 
of discharge time. With the pedal sustain tab off the pedal sustain switch is closed, 
bypassing C8 with R36 resistor. Diode D8 prevents C18 from discharging into the col- 
lector circuit of Q5. 
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+22V 


PEDAL & ACCOMP. FILTER BD. ASSY. B500-053189 (Sch. €501-053181} 


FIGURE 31 
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DESCRIPTION 
FROM PEDAL LOUD/SOFT SWITCH 


FROM PEDAL STRING BASS TAB SWITCH 
8 W0% -ACCOMP:: HEADER INPUT 

TO. 4" FLUTE ACCOMP TABS SWITCH 
TOV8” STRING ACCOMP. “TAB SWITCH 
POs -FOUTE ACCOMP. LAB SWITcH 

TO 8' DIAPASON ACCOMP. TAB SWITCH 
FROM WONDERCHORD 

TO WONDERCHORD 

4'() ACCOMP. HEADER INPUT 

4' T.0. ACCOMP. HEADER INPUT 

"A" HEADER BUCKING VOLTAGE 

8'O) ACCOMP. HEADER INPUT 

PEDAL GATE DEPEAT 

PEDAL GATE 

PEDAL GATE FROM WONDERCHORD 


WIRE COLOR 
LT. GREEN 
YELLOW 

BLUE 


TO PEDAL SUSTAIN SWITCH 


GREEN 

RED 

ORANGE 

BROWN 

SNGE. SH. 
SNGL a: Sie, 4 
YELLOW 

PINK 

RED 

GRAY 


SNGL. -SHa #2 


SGI SH 
SNGia SHe #1 


SING. SH 


TO PEDAL PREAMP INPUT 
INPUT FROM PEDAL DIVIDER 


SING Shs 
SNGE.. SHs 


MU eT ESD REED TAH AE ORLY. 


Reference: Schematic - D501-053950 
Figures - 11 & 32 


The Muted Reed is a filter with a variable bandpass characteristic controlled by the organ expression 
pedal. The circuit consists of two voltage controlled lo-pass filters, control circuitry for these 
filters and an operational amplifier followed by a bandpass filter as shown in the simplified dia- 


gram below. 


INPUT 
FROM TO 
ORGAN PREAMP 


HEADERS 


Signals from the organ headers, via level set resistors, are supplied to the input of the first filter 
stage (RA) which consists of two differential amplifier pairs (Q5-Q8 and Q6-Q9) connected in parallel 
to act as a variable resistance, and, in conjunction with C3 and Cl forms a lo-pass filter. Similarly, 
RB together with C4 forms a second variable lo-pass filter, with its output applied directly to the 
operational amplifier (Q16-Q17-Q18 or alternately, an integrated circuit). A feedback loop, consist- 
ing of C4, Cl and R20 feeds the output of each section back to the input of RA. The operational ampli- 
fier output is applied to the Muted Reed volume control, which, together with associated components form 
a bandpass filter to achieve the reed voicing. 


RA and RB are identical and act together to form the variable ''R" components of a variable R-C type lo- 
pass filter. Points @ and are taken from the organ preamp board D.C. expression control. Assum- 
ing the expression pedal to be at minimum (up), Point will be highly positive with respect to Point 
@); thereby reverse-biasing Q2 so no current will flow to Q3. 


Q3 is the current source for Q4 and Q13 which respectively furnish current to the differential ampli- 
fier pairs Q5-Q8 and Q10-Q14. With Q3 cut off, its collector will be highly positive, cutting off Q4 
and Q13 so no current will flow to the differential amplifiers, rendering them highly resistive to the 
incoming signal. Similarly, the emitter of Q3 will be highly negative, cutting off Q7 and Q12, the 
respective current source for Q6-Q9 and Q11-Q15, so they also will be in a high resistive state with 
respect to the signal. 


With the expression pedal depressed(down) Point ‘@) will be negative with respect to Point Qs for- 
ward biasing Q2 which will cause Q3 to conduct, so that its collector will be less positive and its 
emitter less negative. This will forward bias Q4-913-Q7 and Q12, furnishing current to the differ- 
ential amplifiers, allowing them to be in a low-resistance state with respect to the signal. In 
this manner, the differential amplifiers act as the variable "R" of the R.C. filter. 


It is musically desirable for a small movement of the expression pedal to cause a large change in the 
Muted Reed filter characteristics, therfore Ql is connected in such a manner as to simulate a voltage 
variable resistor. As Q2 conducts, the current through R2 and R3 forward biases Ql decreasing its 
resistance, resulting in a further increase in the current conduction of Q2. 


Output from the collectors of Q14 and Q15 is applied directly to Q16 (common emitter) and Q17 
(emitter follower) which together form the operational amplifier. R25 and C8 form a bandpass net- 
work, with output applied to the organ preamplifier. 


The net result is a variable, expression pedal controlied filier with a low frequency roll-off point 
at 560 Hz (with the expression pedal at minimum) and varying to 2200 Hz (at maximum pedal position), 
and having a reed quality. 
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WONDERCHORD CIRCUIT THEORY 


The Baldwin WonderChord is an automatic chord-pedal system and an automatic rhythm system which may 
be used separately or in conjunction with each other. 


By depressing a single key in the 13 note WonderChord range on the Accompaniment manual, the Wonder- 
Chord will play major or minor triads (3 note chords) along with the appropriate pedal tone. These 
chords and pedal notes can be made to sound continuously or in any one of five rhythm patterns. These 
thythm patterns consist of the rhythmic keying of the chord, pedal root, and pedal fifth in the se- 
quence shown in the Rhythm Pattern Chart. The rhythms are selected by five (5) mutually cancelling 
push buttons. The WonderChord also keys the Rhythm Percussion voices of the organ to achieve auto- 
matic rhythm. The volume is controlled by the Rhythm Volume control to allow the organist to balance 
the level of the Rhythm voices with the rest of the organ. 


CONTROLS FOR THE WONDERCHORD: 


1. A push-push ON-OFF button which controls the entire WonderChord system. 


2. A Rhythm Only button (push-push) which allows the WonderChord to be used as an 
automatic rhythm system while playing the organ in a conventional manner. 


3. Five (5) Rhythm Selector buttons: Waltz, Fox Trot, Swing, Rock and Latin. 
4. A continuously variable Tempo control. 
5. A downbeat lamp which flashes on the first beat of a measure. 


6. A Touch Bar,a part of the lower keyboard frame which changes the Accompaniment 
chords from major to minor when gently pushed downward, 


7. A Chord Sustain button. When the Chord Sustain button is depressed, the chord 
and pedal sound continuously. When the Chord Sustain button is not depressed, 


the pedal and chord sound in rhythm. 


8. A continuously variable Rhythm Volume control. 


PHYSICAL: 


The WonderChord circuitry is contained on a single printed circuit board. All switching functions 
are contained in the control head and the Rhythm Percussion voices are generated on the Rhythm Voice 
board. Circuits are shown on the following schematics: 


WONDERCHORD SCHEMATIC —- R501-053046 
CONTROL HEAD SCHEMATIC - D501-052784 
VOICE RHYTHM SCHEMATIC - D501-053187 


DIODE KEYSWITCH LOGIC: 


When a single key is depressed, the diode keyswitch logic selects the four (4) related frequencies 
that form the major and minor triad chords of the note depressed: the root, the minor third, the 
major third, and the fifth. For example, when Note "C" is depressed, notes C-E-D#-G are selected. 
Notes C-E-G form the major triad; Notes C-Di#-G form the minor triad (See Schematic C579-376). Re- 
ferring to WonderChord Schematic R501-053046, an octave of square wave signals from the organ tone 
generator is applied via disconnect #4 to a series of 24 diode gates, consisting of Dl through D24. 
Thirteen (13) keyswitches are connected to the diode gates. (Top "C" of the keyswitches is cross- 
wired to bottom "C", hence, there are 12 wires connecting the keyswitches to the diode gates). De- 
pressing key "C", for instance, will furnish a positive voltage from the common side of the keyswitches 
via the keyswitch and disconnect #3 through R3, R4, R39, and R40 to D1, D2, D13, and D14, respectively, 
forward biasing these diodes and allowing them to conduct their respective generator frequencies. 


Referring to the Simplified Keyswitch Logic Diagram diode gate Dl applies Note 28 (D#) to the base 
of Q4 via R2, D2 applies Note 29 (E) to the base of Q6 via R5, D13 applies Note 37 (C) to the base 
of Qll via R38, and D14 applies Note 32 (G) to the base of Q12 via R41. 


Transistors Q4, Q6, Q11, and Q12 act as header amplifiers for the four (4) notes corresponding to the 
minor third, major third, root, and fifth of the 'C" key just depressed. 


At the same time, a positive voltage is applied by the keyswitch, via R73 and D58, to the base of Q24, 
causing Q24 to saturate. 
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(Cont'd.) 


MAJOR-MINOR LOGIC: 


Now that the four frequencies are available, it becomes necessary to form either a major chord (C-E-G) 
or a minor chord (C-D#-G). This function is controlled by the Touch Bar. 


For a major chord the Touch Bar is not depressed. The Touch Bar switch is a single pole, double throw 
switch that has a normally closed contact which connects the collector of Q24 through R110 to the base 
of Q7. Since Q24 is being held in saturation by the positive voltage from the keyswitch, no base cur- 
rent is available to Q7. With Q7 off, positive voltage from R99 appears at its collector. This volt- 
age is supplied to the base of Q5, turning Q5 on. Major third signal (Note 29 "E") from Q6 passes 
through while Q5 clamps the collector of Q4 to ground, keeping the minor third signal (Note 28 "D#"') 
on Q4 from sounding. 


The minor chord sounds when the Touch Bar is depressed. With the Touch Bar depressed, R110 is discon- 
nected from the collector of Q24 and connected to the collector of Q21 via the Touch Bar switch. Since 
Q21 is off, a positive voltage from its collector is applied through R110 to the base of Q7, causing 
reversal of conditions of Q5, Q6, and Q7. This reversal allows the minor third signal to play through 
Q4 while inhibiting the major third signal appearing at the collector of Q6. 


For example, if Note C# is played instead of Note C, Q4 will carry the major third signal while Q6 
carries the minor third signal; Q24 will be off and Q21 will be saturated, due to the positive volt- 
age from the keyswitch via D59. The positive voltage at the collector of Q24 will saturate Q7 via 
the normally closed contact of the Touch Bar switch and R110, clamping the junction of R108 and R109 
to ground. This turns Q5 off, allowing the major third signal from Q4 to sound and inhibiting the 
minor third signal from Q6 by clamping its collector to ground via R109 and Q7. 


Whatever state Q24 is in (on or off), Q21 will be in the opposite state; depressing the Touch Bar will 
reverse the states of Q5, Q6, and Q7, which determines whether signal from Q4 and Q6 will sound. See 
WonderChord Master Chart. 


CHORD PERCUSSION GATE: 


The signals at the collectors of Q4, Q6, Q11, and Ql2 are applied to diode gates D30, D31, D32, and D33 
(signal from either Q4 or Q6 will pass depending on the state of Q5 and Q7, as previously discussed). 


When these diodes are forward biased via R111, R114, R115, and R116, the signals will be conducted via 
R112, R113, R117, R118, and R127 to linear chord amplifier Q15, which is coupled by C5 to the 8' Accom- 
paniment filters in the organ. 


These diodes can be forward biased "full-on" via D35 when the Chord Sustain switch is closed (depressed). 


The diodes can also be "pulsed-on" by Q19 via blocking diode D45. (Q19 is pulsed, in rhythm, from the 
ramp generator, yet to be discussed). 


Capacitor C9 acts as a time constant to control the decay of the chord. 


ROOT FIFTH LOGIC: (PEDALS) 


The Pedal tones can be made to sound in one of two modes: either the Root frequency, sounding continu- 
ously (when the Chord Sustain is actuated) or in a rhythmic pattern of root and fifth frequencies when 
the Chord Sustain knob is not depressed and one of the five Rhythm Pattern buttons is depressed. 


The "Continuous" (Chord Sustain actuated) mode of operation will be discussed first. (Refer to the 
Simplified Root/Fifth Logic Diagram). Assuming Key "C'' is depressed, header amplifier Ql1l will carry 
the root frequency while header amplifier Q12 will carry the fifth frequency. These signals, from 
the collectors of Q11 and Q12, are applied to D43 and D42, respectively. These diodes are forward 
biased by the positive voltage from the Chord Sustain switch and resistors R141 and R140. 


In the "Continuous Mode" it becomes necessary to inhibit the fifth frequency and allow only the root 
frequency to pass. This is accomplished by clamping the fifth frequency (from Q12) to ground through 
D44 and Q24. (Q24 is saturated when playing Key "C" is depressed, as previously discussed). 


The root frequency (from Ql11) is conducted through D43 and D144 to the base of Q18 where it is amplified 
and, via R148, applied directly to the pedal divider circuitry located in the organ tone color. 


If Key "C#'' is depressed instead, the root will appear on Q12 and the fifth on Q1l, therefore, D56 will 
clamp the signal from D43 to ground via Q21 which is saturated via D59 and the C# keyswitch voltage. 


When in a continuous mode, it is necessary to turn on the pedal gate diodes in the organ continuously. 
Positive voltage from the Chord Sustain switch accomplishes this via D34 and R121. 


When one of the Rhythm buttons is depressed, the pedals will alternate rhythmically between the root 
and fifth notes. This is accomplished by the Root-Fifth Flip-Flop. 
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As discussed, Ql1 and Q12 will carry the Root and Fifth frequencies (for playing Key "'C"). When key "Cc" 
is depressed, Q24 saturates, resulting in a negative pulse at its collector which is applied to the Root- 
Fifth Flip-Flop via C13, turning Q23 off. The positive voltage at the collector of Q23, via R206, for- 
ward biases D40 allowing the root signal from Qll to be conducted through D40 and R119 to the base of 
Q1l4, the Root-Fifth signal gate. 


Conversely, if Key Ci# is depressed, Q21 saturates via D59, resulting in a negative pulse at the collector 
of Q21, which would be applied via C10 to the Flip-Flop, turning Q22 off so the positive voltage at its 
collector is then supplied through R143 and D41 to Q12, allowing it to conduct the root signal via D41 
and R142 to Q14. Thus, it can be seen that the Root-Fifth Flip-Flop assures that the root pedal fre- 
quency will sound first when a key is initially depressed. 


The Root-Fifth Flip-Flop will alternately select the root and fifth frequencies (from Q11 and Q12) in 
the same manner when it receives the ramp reset pulse from the rhythm ramp generator (to be discussed). 
This negative pulse is applied via C14 to the Flip-Flop. 


Referring to the WonderChord Block Diagram, it can be seen that the collector voltage for Q11 and Q12 
can be supplied by D32 and D33 (Chord Gate), D40 and D41 (Root-Fifth mode), or D43 and D42 (Root only, 
continuous mode). 


The pedal Root-Fifth frequencies are conducted to the organ pedal divider circuitry by Q18 and R148 when 
in a root only, continuous mode; or by Q14 and R147 when in the root-fifth, alternating mode. When in 
the continuous mode, it is necessary to inhibit Q14 which carries the root-fifth pedal signal (from D40 
and R119, D41 and R142). This is accomplished by clamping the base of Q14 to ground via Q13 which is 
saturated when the positive voltage is applied to Q13, via R146 from the Chord Sustain Control switch. 
When in the alternating (rhythm) mode, the pedals must sound transiently. This is accomplished by the 
Pedal Transient Gate Q20; which, via R153, D38 and R134, transiently operates the organ pedal diode 
gates, when Q20 receives a pulse from the WonderChord ramp generator. The organ Pedal Sustain func- 
tions normally when in this mode. 


When two keys are held (disabling the WonderChord) and one key is then released, it is necessary to 
assure that the root of the remaining key will sound first. For example, if keys "C" and "C#" are 
played simultaneously, both Q24 and Q21 will saturate, and the resulting negative pulses at their 
collectors, coupled via C13 and C10 would result in improper operation of the Root-Fifth Flip-Flop, 
since a flip-flop responds correctly to only one input pulse at a time. 


It is therefore necessary to disable Q24 and Q21. When two keys are depressed, Q8 (normally off) will 
be saturated via R105 and R130 (Q3 is off when two keys are depressed). Q8 then effectively grounds 
the junction of D25 and D26, so the positive keyswitch voltage will not affect Q24 and Q21. 


When one of the two keys is released, Q8 will turn off, removing the junction of D25 and D26 from ground. 
If "c#" is released and '"C" held, the positive keyswitch voltage via R73 and D58 would saturate Q24, re- 
sulting in a negative pulse at its collector, which, via C13, would correctly set the Root-Fifth Flip- 
Flop so the root frequency would sound first. 


RAMP GENERATOR: 


The ramp generator provides the timing pulses which trigger the WonderChord transient gates. Three 
pulses are obtained by driving two transistor switches, with differing emitter voltages, into satura- 
tion in sequence. A linear ramp voltage is used as a driving source and the slope of the ramp is ad- 
justed by the Tempo control, which determines the measure time, or tempo. 


Q29, Q30 and Q31 make up a constant current generator. This current flows from the emitter of Q29 to 
linearly charge C25. The value of the current is controlled by the Tempo control, through R180, to 
determine the slope of the ramp. With no note depressed, Q32 is saturated. The emitter of Q29 will 
be approximately +16 volts. When a key is depressed, Q32 is turned off and the emitter of Q29 will 
drop to about +1.5 V.D.C., and then begin to rise linearly as C25 charges. This negative-going volt- 
age drop produces Pulse #1. 


As the ramp voltage rises, Q37 and Q35 will turn on in sequence due to their increasing base currents 
through D54, D55, R189 and R188. Q37 produces negative-going Pulse #2 at its collector as it turns 
on, while Q35 produces Pulse #3. 


The reset voltage is established at the junction of R191, R199 and R187, and will be about +10V for 
the Waltz and +5V for all other rhythms. When the ramp voltage reaches a value of the reset voltage 
plus the drop across the two diodes (D54 and D55), transistors Q33 and Q34 will turn on, rapidly dis- 
charging C25. During the discharge of C25, Q31 turns on, turning Q30 on, which clamps the base of 
Q29 to ground, preventing Q29 from supplying charging current during the discharge cycle. When C25 
has been completely discharged, Q33 and Q34 will turn off, Q29 will turn on and the charging cycle 
repeats. 


Reset and reference voltages for the emitters of Q37 and Q35 are established by the resistor divider 
chain R191, R199, R200, R201, R202 and R203. The reference voltages for Q37 and Q35 are coupled 
through Q38 and Q36, which provide regenerative feedback, causing Q37 and Q35 to have a fast switch- 
ing time when they turn on. 86 
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As the ramp voltage drops (during discharge), Q37 and Q35 rapidly turn off. The resulting positive rise 
at the collector of Q37 is coupled to the base of Q26 through C15 pulsing Q26 on, causing a negative pulse 
to appear at the collector of Q26. This is coupled through Cl4 to the Root-Fifth Flip-Flop, causing it to 
change state each time the ramp resets, thus alternating the pedal tones between root and fifth on every 
other ramp cycle. 


Pulse #1 from the emitter of Q29 is always connected to the Pedal Transient Gate, via C17, R159 and D49. 
Pulse #2 from the collector of Q37 is always connected to the Chord Transient Gate Q19, via C16, R175 
and D46. 


Pulses #2 and #3 connect through the rhythm selector switches to the appropriate chord and/or pedal tran- 
sient gates for the selected rhythm. 


Pulse #3 is inhibited from the pedal gate on the first ramp, and every second ramp thereafter, in the 
Rock and Latin rhythms. Pulse #3 is connected by the Rock and Latin rhythm switches via R161, C21, 
C20 and D50 to the Pedal Transient Gate Q20. The junction of C20 and C21 is comnected to the col- 
lector of Q25 when these rhythms are used. Depending on which key is depressed, Q25 will be satur- 
ated by the positive voltage from either Q21 or Q24 via R170-R169 or R167-R168, thus grounding the 
junction of C20-C21 during the first ramp cycle. 


When the ramp resets, Q35 and Q37 turn off. The resulting positive pulse (from the collector of Q37) 
is applied by C15 to Q26, resulting in a negative pulse at its collector which is always coupled by 
C14 to the Root-Fifth Flip-Flop. Therefore, every time the ramp resets, the flip-flop will change state. 


The positive saturation voltage for Q25 is then clamped to ground on the second ramp cycle, and every 
ramp cycle thereafter, by either D52 and Q23 or D51 and Q22. Therefore, the junction of C20-C21 is 
removed from ground and Pulse #3 will then actuate the Pedal Transient Gate (every second ramp cycle). 


When the Chord Transient Gate, Q19 is pulsed on by the ramp, the positive voltage appearing at its col- 
lector also pulses Q17 on via R138, creating negative-going pulses which are coupled by C7 and the On- 
Off switch contacts to the organ Accompaniment Rhythm Percussion trigger circuit. The appropriate 
rhythm stops, selected via the Rhythm switches, will sound in conjunction with the chord. 


When the Pedal Transient Gate, Q20, is pulsed on by the ramp, the positive voltage appearing at its 
collector is coupled by C19 and the ON-OFF switch contacts to the organ pedal Rhythm Percussion trig- 
ger circuit. The appropriate rhythm stops, selected via the Rhythm switches, will sound along with 
the pedal tones. 


TEMPO LIGHT: 


cS 


The Tempo light is operated by Q28, the driver, and Q27, the Tempo Light Transient Gate. Application of 
a negative pulse to the base of Q27 allows the positive emitter voltage to appear at its collector momen- 
tarily. The collector Q27 applies this voltage through R177 to the base of Q28, pulsing it on, complet- 
ing the circuit from the +53 volt supply, R179, and Q28 to ground, causing the light to flash momentarily. 


In the Waltz rhythm one ramp cycle establishes a complete measure, therefore the lamp must flash once 
each ramp (measure). 


When the ramp resets, a positive pulse appearing at the collector of Q37 is applied via C15 to the base 
of Q26, causing it to saturate, developing a negative pulse at its collector. The Waltz switch (when 
depressed) couples this pulse via R173 and C22 to the Tempo Light circuitry. 


In any rhythm other than Waltz, two ramp cycles are required for a complete measure. Therefore, the lamp 
must flash every second ramp. The negative pulse developed by Q25 every second ramp cycle is coupled 
through the rhythm switches (except Waltz) and C22 to the Tempo Light circuitry. The operation of Q25 
every second ramp cycle has been previously explained. 


SINGLE NOTE DETECTOR: 


In the event two or more keys are depressed, it is necessary to disable the WonderChord to prevent dis- 
chords. This is accomplished by a circuit which detects the playing of more than one key in the thirteen 
key WonderChord range. 


Transistors Ql and Q2, along with resistors R97, R98 and R101, detect the amount of current drawn by the 
keyswitch logic circuitry. 


Depressing one key in the WonderChord range draws sufficient current through resistors R97, R98 and R101, 
so that the resulting voltage drop will bias Q2 on, (Ql remains off with only one note depressed). The 
collector of Q2 then supplies +28 volts (from its collector) to Q19 (Chord Transient Gate) and Q27 (Tempo 
Light Transient Gate). This positive voltage, via R102, also saturates Q3, causing its collector to go 
to ground potential. This negative-~going excursion performs five functions: 
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WonderChord 
Single Note Detector 
(Cont'd.) 


Flashes the Tempo Light via C23. 

Turns Q32 off via R207, allowing the ramp to operate. 

Turns Q8 off via R130. Positive voltage from the collector of Q8 is applied 

by R131 and D37 to the organ pedal latch circuit, disabling it and preventing 

the organ pedal keys ‘from sounding if accidentally depressed when the Wonder- 

Chord is in operation. 

D. The positive collector voltage from Q8 also saturates Q9 via R132. Q9 clamps 
the organ pedal rhythm pulse to ground so the pedal rhythm cannot be triggered 
by playing an organ pedal key when the WonderChord is in operation. This is 
applied only to the organs equipped with manual rhythm operation. 

E. When a key is released, negative pulse from Q8 collector is momentarily satur- 

ating Q40, which applies +28V from its emitter to collector via R215 to Bass 

Guitar circuit, disabling it from second triggering and sounding. This is 

applied only to organs equipped with Bass Guitar filter. 


aw PT 


When the key is released, Q2 and Q3 will cut off. The positive rise at the collector of Q3 is coupled via 
C6 to Q10, pulsing it on momentarily, discharging the organ pedal sustain capacitor via R134. This pre- 
vents the latched on pedal frequency from sounding as the pedal section reverts to normal operation. 


When two or more keys are depressed in the WonderChord range, the voltage drop across R97 and R98 becomes 
large enough to turn Ql on, effectively shorting the base-emitter junction of Q2, causing Q2 to cut off. 
The WonderChord operation is therefore defeated due to the loss of supply voltage to Q19, Q20, Q27, and 
Q3. The positive voltage from the collector of Q3 is fed by D27 to R205, R204, R106 and R107, saturating 
the header amplifiers and preventing their operation. 


RHYTHM ONLY MODE: 
When the Rhythm Only button is depressed, the following occurs: 


(A). The chord feature is defeated by supplying positive voltage through D39 and 
D28, via R205, R204, R106, and R107 to Qi2, Q11, Q6 and Q4, saturating these 
transistors and preventing them from passing signals from the diode keyswitch 
logic. 


(B). The single note detector circuit is disabled by removing the Voltage from the 
emitters of Ql and Q2. 


(C). Supply voltage is applied via D48 to the emitters of Q27 via D57, Q19 via R149, 
and Q20 via R154, allowing them to operate. 


(D). Base current is supplied to Q3 via D39 and R103, turning Q3 on. This allows 
the ramp to operate by cutting Q32 off. 


(EZ). Base current is supplied by D39 and R135 to Q16 turning it on, clamping its 
collector to ground, preventing the pedal transient gate (Q20) from pulsing 
on the pedal diode-gates in the organ. 


(F). The pedal (Q20) and chord (Q19) transient gates are then used to trigger the 
pedal and accompaniment rhythm percussion voices in the organ. 


(G). Q24 is saturated via D39 and R166, removing its positive collector voltage so 
the positive voltage from Q21 only will turn Q25 on, enabling the lamp to flash 


every second ramp when in any rhythm except Waltz. 


(H). The organ 8' Accompaniment keyswitch headers are connected to their respective 
filters. 


+16V source is derived from +28V supply via resistor divider R211, R210 and base emitter circuit of 
Q39 transistor. 


RHYTHM PATTERN CHART PULSE 


CHORD *PIFTH 


FOX TROT CHORD *FIFTH 


*ROOT FIFTH *FIFTH 
Ch oRD CHORD 
*ROOT *FIFTH CHORD *FIFTH 


*ROOT *FIFTH *FIFTH 
4 CHORD 
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PEDAL NOTES 
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FIGURE 35—SIMPLIFIED TEMPO INDICATOR AND No. 3 PEDAL PULSE INHIBIT CIRCUIT (FOR KEY “C”) 
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WONDERCHORD MASTER CHART 


GENERATOR FREQ. 
= F & DIODE GATE HEADER AMPLIFIER 


STH Q21)} Q4 |Q6 | Ql1 


C37 D#-28 E-29] G32 
Coit ACD2s3:) (D1)} (D2) | (D14)|R73 | ON OFF | MIN| MAJ] ROOT 
ah 


C#-26 ae oa ay G¥=33 
(D20) (D21) OFF | ON MAJ alae 5TH ROOT 


2 

D27 F30 F#31\/A34 
(D15) (D3) (D4) | (D16)|R75 | ON OFF | MIN|MAJ| ROOT 

D#-28 |F#-31 | G-32 |A#-35 

D# es (D4) (D5) | (D23) OFF | ON MIN] 5TH ROOT 

E29 G32 G#33 |B36 
(D17) (D5) (D6) | (D18)|R77 OFF | MIN|MAJ| ROOT 

F30 G#-33 | A34 |C37 

(D24) (D6) (D7) | (D13)|R84 | OFF | ON MAJ |MIN| 5TH ROOT 

F#-31 A34 A#35 |C#26 

(D19) (D7) (D8) | (D28)|R79 | ON OFF | MIN|MAJ] ROOT | 5TH 


G32 A#-35 | B36 |D27 
eign (D8) (D9) | (D15)|R74 | OFF | ON MAJ |MIN| 5TH ROOT 


G#-33 B36 C37 |D#-28 
(p21) (D9) |(DLO) | (D22)|R81 OFF | MIN|MAJ| ROOT 
A A34 C37 C#26 |E29 

(D16) |(D10) |(D11) | (D17)|R76 | OFF | ON MAJ |MIN| 5TH ROOT 
A#-35 |C#-26 | D27 |F30 

(O23) HCDILY HD1T2) MD? 4) ON OFF |MIN|MAJ| ROOT 

B36 D27 D#28 |F#31 

(D18) $(D12) |} (D1) (019) 4R78 | OFF | ON MAJ |MIN| 5TH ROOT 


Refer to "C" (Pin #1) 


Typical Example: Playing Key "C" (First line of chart) selects 
generator frequencies (C-37, .D#=28).E-29, and) G=32 through diode 
gates D13, D1, D2 and D14, respectively. These represent the 
Root; Minor 3rd) Major 3rdand Fatth of "CC". ‘Pesitive: voltage 

is applied by "R" (R73) via D58 to turn Q24 on. Header amplifiers 
O4. 06, Ol) and O12 then carry ‘the Minor, “Major; Root and Fifth 
signals respectively. 
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WONDERCHORD 


TRANSISTOR FUNCTIONS 


Q1-Q2 Single Note Detector (Q2 is voltage source for 
Q19-20-27). 

Q3 Voltage control for Q8-10-27-32. 

Q4 Header Amplifier for Major or Minor Signal. 

Q5 Inhibits Q4 when required (controlled by Q7). 

Q6 Header amplifier for Major or Minor Signal. 

Q7 Inhibits Q6 or Q5 when required (controlled by 
Q21-Q24). 

Q8 Saturates organ pedal trigger amplifier in organ 


when in WonderChord mode, preventing normal pedal 
operation; and also voltage control for Q9. 

Q9 Inhibits the organ Pedal Rhythm Trigger when in 
WonderChord mode. Also prevents charging of organ 
pedal sustain capacitor. 


Ql10 Discharges organ pedal sustain capacitor when going 
from WonderChord to organ mode. 

Q1l1-Q12 Root-Fifth header amplifiers. 

Q13 Inhibits Q14 when Chord Sustain button is depressed 
(pedal sounds continuously). 

Q14 Carries Root-Fifth signals to organ 8' pedal divider 
when Chord Sustain button is not depressed. 

Ql15 Chord amplifier. 

Ql6 Inhibits the Pedal Transient Gate Q20 from operating 


the organ pedal gating transistor when WonderChord 
is in Rhythm only. 


Ql7 Automatic trigger for organ Accompaniment Rhythm 
Percussion. 

Q18 Carries Root only to organ 8' pedal divider when 
Chord Sustain button is depressed. 

Ql9 Chord Transient Gate, 

Q20 Pedal Transient Gate, 

Q21 Control for Q7 and Q22, 

Q22-Q23 Root-Fifth Flip-Flop. 

Q24 Control for Q7 and Q23, 

Q25 Controls Q27 (Tempo-light) in any rhythm except 


Waltz, Also inhibits Ramp Pulse #3 from the pedal 
gate on the first ramp, and every other ramp there- 
after, in the Rock and Latin rhythms. 

Q26 Changes state of Q22-Q23 (Root-Fifth Flip-Flop) when 
ramp resets, also operates Tempo Light Transient Gate 
Q27 when in Waltz mode, 


Q27-Q28 Tempo Light Transient Gate. 

Q29-Q20-Q31 Constant current generator for ramp. Q29 also pro- 
duces #1 Ramp Pulse. 

Q32 Ramp On-Off control. 

Q33-Q34 Ramp reset 

Q35-Q36 #3 Ramp Pulse Gates. 

Q37-Q38 #2 Ramp Pulse Gates; also when ramp resets positive 
pulse operates Root-Fifth Flip-Flop gate Q26, 

Q39 +16V source. 

Q40 Disables Bass Guitar circuit from secondary triggering, 


when key released. 


OF 


MODEL 124AC & 124BC ORGANS - GENERAL INFORMATION 


The Model 124AC/124BC organs are the basic Model 1244/1243 with 
a cassette recorder attached. 


When a cassette is factory installed, the letter C is added to 


the model number, i.e., Model 1244 becomes Model 124AC and Model 
124B becomes Model 124BC. 


Field installation is possible on 124B models only. 
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FIG.37—-124BC ORGAN 


CASSETTE TAPE 
PLAYER/ RECORDER 


Ni24 GENERAL INFORMATION 


The Models N124A-AC and N124B-BC are electronically the same as the 
124A-AC and 124B-BC models with the following exceptions: 


ae 


2: 


de 


General relocation of board assemblies as seen in Fig. 38. 


On N124 models, one Tone Color Board Assembly contains circuits 
of the following 124 series board assemblies: 


a. Preamplifier and Reverb Preamp Board Assembly. 
b. Pedal and Accompaniment Filter Board Assembly. 
c. Solo Filter Board Assembly 

d. Muted Reed Assembly (On N124B-BC Only). 


Reverb and Volume Level set controls are relocated to the 
Tone Color Board Assembly (See Fig. 42). 


Fuse and fuseholder are employed instead of the circuit breaker. 


"Prepared for" cables and components have been removed, i.e., 
cassette recorder and organ lab connections. 


Pedal dust cover over pedal circuit assembly has been removed 
from N124 series organs. 


For Tone Color Disassembly procedure for N124 series, refer to 
Fig. 42. 


NOTE: This change occurred on all instruments starting with Serial 


No. 


12266. 


100 


TOT 


FIG. 38 — N1I24B ORGAN 


—— 


REAR VIEW (BACK REMOVED ) 


COL 


ITEM DESCRIPTION FIG. 38 PART NUMBER 
I. POTENTIOMETER - 50k OHMS - 180° TAPER B509-048890 
a. EXPRESSION PEDAL ASSEMBLY D500-053250 

ares 25W POWER AMPLIFIER ASSEMBLY B500-051926 
4, POWER SUPPLY ASSEMBLY B500-052958 
Dis REVERB UNIT ASSEMBLY D500-048516 
6. GENERATOR SHELF ASSEMBLY SEE FIG. 39 
f. ACCESSORY BOARD ASSEMBLY (A & B-MODELS B500-053858 
(AC_& BC-MODELS) B500-053253 
8. POWER TRANSFORMER C512-053438 
) TONE COLOR BOARD ASSEMBLY (N124A & AC MODELS) C500-059781 
TONE COLOR BOARD ASSEMBLY (N124B & BC MODELS) C500-059782 

10. SCREWS SECURING TOP LID ASSEMBLY 
Ii. RHYTHM VOICE BOARD ASSEMBLY C500-053499 
12s AUTO RHYTHM TRIGGER BOARD ASSEMBLY (N124A & AC MODELS) C500-053634 
WONDERCHORD BOARD NO. 2 ASSEMBLY (N124B & BC MODELS) C500-052888 
I. SPEAKER, 12" - 8 OHM A513-024925 
14. FUSEHOLDER A514-059976 
1S. FUSE 2A - SLO-BLO A514-032101 
16. 13 NOTE PEDAL BOARD ASSEMBLY (N124A & AC MODELS) D500-053456 


13 NOTE PEDAL BOARD ASSEMBLY (N124B & BC MODELS) D500-053267 


£01 


ITEM 


FIG. 39 - GENERATOR SHELF ASSEMBLY 


DESCRIPTION 
GENERATOR SUB ASSEMBLY #1  (C#-D 


GENERATOR SUB ASSEMBLY #3 (F-F# 
GENERATOR SUB ASSEMBLY #4 (G-G# 


GENERATOR SUB ASSEMBLY #6 (B-C 


PART NUMBER 


X500-048697 


‘ GENERATOR SUB ASSEMBLY #2 (D#-E) - 


X500-048698 


X500-048699 


X500-048700 
X500-048701 


: GENERATOR SUB ASSEMBLY #5 (A-A#) = 


X500-048702 


ITEM 


FIG. 40 - POWER SUPPLY & AMPLIFIER SHELF ASSEMBLY 


2000 MFD @ 60V 

POWER SUPPLY BOARD ASSEMBLY 
4000 MFD @ 60V 

CAPACITOR MOUNTING CLIP 

25W POWER AMPLIFIER ASSEMBLY 
POWER TRANSFORMER 


DESCRIPTION 
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PART NUMBER 
B517-047881 
B500-052958 
B517-038985 
A237-019612 
B500-051926 


C512-053438 


FIG. 41 - WONDERCHORD & VOICE BOARD ASSEMBLY (N124B & BC MODELS) 


ITEM DESCRIPTION PART NUMBER 
1. SPEAKER, 12" - 8 OHM A513-024925 
2. NOISE (BRUSH) LEVEL ADJUSTING MINIPOT 
3. RHYTHM VOICE BOARD ASSEMBLY , C500-053499 
4, WONDERCHORD BOARD NO. 2 ASSEMBLY (N124B & BC MODELS) C500-052888 

AUTO RHYTHM TRIGGER BOARD ASSEMBLY (N124A & AC MODELS) C500-053634 
Le FUSEHOLDER A514-059976 
6. FUSE, 2A - SLO-BLO A514-032101 
Vs 13 NOTE PEDAL ASSEMBLY (N124 B & BC MODELS) D500-059863 
13 NOTE PEDAL ASSEMBLY (N124A & AC MODELS) D500-053456 
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~ VOLUME |_| LEVEL SET 
REVERB MINIPOTS 


FIG. 42 - Ni24 ORGAN TOP VIEW 


TONE COLOR DISASSEMBLY 


TO RAISE TONE COLOR, REMOVE TONE COLOR BOARD ASSEMBLY ITEM (1) FROM BACK OF TONE COLOR BY 
REMOVING TWO NUTS ITEM (2) AND TWO SCREWS ITEM (3). 


LOT 


FIG. 43 - TONE COLOR RAISED (N124B & BC MODELS) 


ITEM DESCRIPTION PART NUMBER 
iF POWER SWITCH - ROCKER A506-058601 
(gs TONE COLOR FINAL ASSEMBLY (N124 A & AC MODELS X500-059908 

Ni24B & BC MODELS) X500-059909 

3 PEDAL SWITCH ASSEMBLY (N124A & AC MODELS C500-053371 
PEDAL SWITCH ASSEMBLY (N124B & BC MODELS) C500-053577 

4. ACCOMPANIMENT SWITCH ASSEMBLY B500-053099 
5 SOLO SWITCH ASSEMBLY C500-053286 


fe A eee ee EERE 


801 


ITEM 


FIG. 44 - SOLO MANUAL RAISED 


DESCRIPTION 
MANUAL SWITCH COVER (SOLO) 
MANUAL SWITCH COVER (ACC. ) 


PART NUMBER 
D502-059544 
D502-052385 


TONE COLOR BOARD ASSYV. 
Schematic NE 0501-059837 


N124A(N2 C500-059781) 


DELETE WHEN CONNECTING 
TO TEACHING SYSTEM 


VOLUME LEVEL 
SET MINIPOT 


REVERB LEVEL 
SET MINIPOT 


&, 
= 
alter 5. Total 
“] S8cTEs O 1D. 
- NS G 
pose 


FIGURE 4 
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TONE COLOR BOARD ASSY. N124B(NE C500-059782) 
Schematic NE D501-059837 


DELETE WHEN CONNECTING 
TO TEACHING SYSTEM 


VOLUME LEVEL 
SET MINIPOT 


REVERB LEVEL 
SET MINIPOT 
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CROSSWiRE: SOLO SOLO HEADER Connections 
1.30 THRU 49° ON 10'[] 10 30 THRU 49 OND'O. 
250 THRU GI ON B'C] TO SOTHRUG! ON Ie O 


BBAREWIRE 30 THRU 3G ON te'L] W.0. TO 30 THAU36 ONS’ D1. OC {z[s[4[sle] 


i . G-PIN KONEKTCON 
16° W.0. 12K CROSS WIRE.* ACCOMPANIMENT, PLUG SIDE CHOW 


t ' 
a sl T T T [algal 1.30 THAL Gt ON 4'T] TO 30 THAU GI ON 2. 
36 25 


FUNCTION 


CABLE CONNECTIONS* 
LGENERATOR SIGNAL CABLE (SOLO) 0508-059725 
49 CONNECTIONS - 25 THAUGI ON 16'T) AND G2 THRU TS 
ees pies on aé 8’) TO GEN. CONN. STRIP. 
2.GENERATOR SIGNAL CABLE (ACCOMPANIMENT) DS08-059726 
49 CONNECTIONS ~ 25 THRU GI ON 8'O AND G2 THRUTS 
ON 4'C] TO GEN. CONN. STRIP. 
3. GENERATOR SIGNAL CABLE (PEDAL) 

13 CONNECTIONS ~ 25 THRU 37 ON GEN. CONN. STRIP. 

W.C, GATE SWITCHES (1248 ¢ BC ONLY) A.ACCOMPANIMENT GATE TO WONDER CHORD CABLE (T24B ¢ BG ONLY) 
fry Kt tied ] 14 CONNECTIONS - TO WONDERCHORD GATE SW. BD. (C508- 05973!) 
5. Sovo HEADER Caste C508-059732 (SEE CHART). 

G Accomp. HEADER CABLE C508-059734 (SEE CHART). 
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6PIN KONEKTCON 
PLUG SIDE SHOWN 


ACCOMP. SWITCH PAN TREBLE 


TREBLE 


SWITCH SCHEMATIC SWITCH SCHEMATIC 


lee lpeelapliagal a ax ene HOR, OUTPUT 
Naw | 12K] 12K 


R R 


YAK 212K JizK Slew 


SIGNAL 
INPUT SIGNAL INPUT 


TYPICAL FOR ALL W.0. SWITCHES 


WONDER CHORD GATE SWITCH SCHEMATIC.(1248 ¢ BG ONLY) 
1 REF, RSO1~ 053046 


=) 


) 


- (BROWN) 


t— INPUT TO 1W’W.0. DIV. - (WHIT! 


(BLUE) 


INPUT TO 8’W.0. DIV. - (YELLOW) 


+4V 


(GREEN) 
INPUT TO PEDAL DIV. 4'(5.C.5.) 4 GRAY #2 


+a 


) 
) 


(ORANGE 


« 


(BLACK) 
(LT. GREEN) 


G(VIOLET) 
(GREEN) 
(BLUE) 

* (BROWN) 

(RED) 
PEDAL OUT 


(@RAY) 
(WHITE) 


(PINK) 
NO CONNECTIONS. 


ray 


(RED) 


$3 | FF(eLue) 
+-30F 
W:0.Q0T PUT 
Db" (ORANGE) 
€ (YELLOW) 
28 D* (ORANGE 
24 £ (YELLOW) 


8'W.Q OLUTPLT 
| ¢*(BROWN) 


A’ (PINK) 
{ F (GREEN) 

rs 

50 

38. 

5) 

34 

26 


— a 
p— 34A 
f—_3Sa" 


j A(WHITE) 
D(RED) 


t+ 32 SC ote) 


VIBRATO 
L— 336° (GRAY. 
27D 
3 


No CONNECTIONS 


= 
= 
> & 


@T F* (BLUE) 


GND. 
i] 


64 
52 
40. 
53 
at 
GSE (VELLOW) 


TV 
VIBRATO 
VIBRATO 
VIBRATO. 
63 D(RED) 


z 
c 


| 


— GND. - 
[sy 

Pet 

[=S' fe(euacn) 
[368 

[Ls 

2 

= 3 

| 73 C(BLACK) 
| GNo. 

| -sy 

L370) 

[58 

46. 

Ls4 
 WieRATO 
TV A (PINK) 
a) 

[s¢ 

84 

42. 

30 F° 

16" 


mM (GEN. DS. THIS SIDE) 


o 


ENERATOR CONNECT STRIP WIRING DI 


[33 
z 


R, 


Pe ea) 


= = = 
= 
=, 
"or oat a Par 
in renee ee rer 
emcee 


vil 


HEADPHONE JAK GROUND 


A.C. POWER ¢ SPEAKER CABLE 
C508-959735 


BLACK 


GREEN D 


GROUND TO SPEAKER BASKET 


SPEAKER GROUND = giack 


gos 


‘ 


Ke 


PEO. SIG. TO T.C. 


SPEAKER 8 OHM 


PEDAL SIGNAL FROM GEN. 


= #28V TOTS. norey 


49V TO To. ai 


+53v TO T.C, wrTe 


TONE COLOR BD. CABLE 


NIZ4A¢ AG 0508-059903 +22V FROM T.C. 


ORANGE 


N1I24B¢BC D508-05973T a 
SIGNAL FROM T.C. 


GND. TO T.C. BLACK 


LOW LEVEL, 
GND. 


GND. 


WIGH LEVEL 


OouTPuT 


Onc. 


NOISE 
SUPPRESSOR: 
oO 


N.C. 


——o 
SIGNAL INPUT 


w.C.GEN. CABLE CS508-059728 


GEN. TO PED. SIG. CABLE D508-059723 


GND, TO ACC. BD. ¢ GEN. 


+9V TO ACC. BO. f GEN. 


GEN. POWER CABLE 
D508-059724 


~20V TO ACC. BO. 


BLACK 


GREEN 


YELLOW 


@ pence 


LOCATED ON ACCOMPANIMENT KEYFRAME 


a PHONE JAX ASSY 8500-059884 


Tay > SNO- TO w.c. (NIZ4B¢ BC ONLY) 
REF. TC, BD. CABLE 0508-059737 


POWER TRANSFORMER 
C512-053438 


| 1 
hace Pystonsnse 


! Ot AMP FUSE 


I FUSE BLOCK 
BROWN, 

O05 

LNs Stead: 


POWER SWITCH 
+ PILOT LIGHT 
AS06 - 058601 


A.C. POWER ¢ SPKR. CABLE 
C508-05973S 


POWER CORD 
B508-027658 


NOTE: REFER TO BSOI-0SS967 FOR MODIFICATIONS FOR 230V SUPPLY. 


RELEASED 


Ord. No. RN G45 
Dete 2-/7-73 


POWER CIRCUIT DIAGRAM 


emaSOS-wi24-2 @LNOTED me 
ORGAN Ni24 < 
ae 


Stl 


S20 WALTZ 
$21 FOX TROT 


S22 SWING 


a 
a 


Sad lia S24 LATIN 


Pa 
x Ww 
es 
x Q¢ Le 
3 SF = g -o—fi 
a 53 as 5 2-7—2 
72) Vv 
a) re) a 6 2-9 —3 
nN N n nN 
” a ” (REF. C508-053 404) 


i 


[e) 


‘a 


Le 


{'e 


-NOTES: 


[8-834 
e 


is<5 


re} 
re 
2 


l@-9 
8 
18-7 


1. UNDERLINED NUMBERS (E.G. 2-3) INDICATE PLUG & PIN 
CONNECTIONS (£.G. PLUG 2- PIN 9). 


@. PLUGS 1&2 CONNECT TO COMPONENT BOARD & PLUG 6 


CONNECTS TO TONE GOLOR REF. RSOI-O053046. 
3. ALL PUSH BUTTON SWITGHES SHOWN IN "OFF" POSITION. 


WIRING SIDE 
-SHOWN 


WIRING SIDE 
SHOWN 


Pl 


WONDER GHORD 
CONTROL HEAD CABLE “| 


FUNCTION | 


TEMPO LIGHT 


BROWN 
‘i 
+28V 


VIOLET 22 
ORANGE genENe RS50I- 053046 


YELLOW f 
GREEN M 
GLUE E 


VIOLET Cy 
GRAY us 
WHITE bi 


ZlO|WIDIN 1H Jon] A [OS [| — 


PINK i 


4 


is 


G 


SEE WONDER CHORD 
S EM. 501-053046) 


BLACK 


14 


Pic | GREEN “1 | AUTO ACCOMP TRIG] 


YELLOW™| | AUTO PEDAL TRIG 


MAJOR TO MINOR 

| TOUCH BAR | 
| 

| 

$30 ; 

| 


LOCATED ON 
ACCOMP. KEYSUP | 
a 


GRAY 
(REF B508-052454). ses 


RHYTHM 
VOLUME 


1a-! 


RHYTHM INPUT 1872 
TO PREAMP FROM 
VOICE BD. 


LAMP A514 - 048341 
I-1 
G-! 


TEMPO 
lOO K LINEAR 


2-2 
2-1 


MUTED REED 
VOLUME POT. 


TO MUTED REED 
INPUT OF PREAMP 


JI7] (REF. D50!- 
O5992s) 


WIRING SIDE CONTROL TO VOIGE BD. FROM MUTED 

ene CABLE C508-QS9736 ae oe 

1} 213 | ae ng ene TO TONE COLOR BC VIA. KEYCAP 

4|5\|@ aaNTRO Pr PIN WIRE FUNCTION TO T.c. CABLE C508-059729 

7{al9 NTROL: BEAD CABLE "2 _L_[BLACK (SHIELD) | S8rdHE cno 

1o/ tt fiz =e [S.0:S: ZOLUME POT. 

(3}IA}15} P-2 3 |BROWN WALTZ 

= = RED Fax TROT | PLUS KEYGAP TO TONE COLOR CABLE 

PIN WIRE FUNCTION 5 [ORANGE +2e¥ a 4yi 

|| BLACK GROUND | & JYELLOW ON/OFF | me" (Siz [PIN [WIRE [FUNGTION 

2 | BROWN TEMPO CONTROL GREEN ON/OFF @|3 \|WHHE “22| +53V 

[3 [Rep Sion Boor osneie | 8 {BLUE [SWING | wirinc side [_2 [ORANGE | +22Vv 

4 | ORANGE " 3 [PINK LATIN SHOWN 3 |ScS"2 |TOACCOMP. FILTER 

5| YELLOW | L [10 [GRAY ROCK 4 |BLACK “22 | GROUND 

@ | GREEN : a a en ee 5 [Btack [| SHLD. OF SCS.71 

a | a G [S.C.5*4 [FROM ACCOMR HOR, RECORD OF CANES _| 

MOLET : rene Te ssewnssr TE WONDER “CHORD 

3 | GRAY eee Cd me CC*d Bez} CONTROL HEAD SCHEMATIC 

10 a : aes SS a a eel a ME ie Vs 
Z = ee ere PM oncan NizeBdaG 

Ss et ee ee ga tore 248 £86 

(Z| LT.GREEN | ceneme RS5OI-OSzOtal a Bm SES ae 208 a OTT, Oats Peni ek ta Tne eas | La} wwe 

13| SHLD.*2__| AUTO GHORD Risen wa eaee erate & Cae weit Sree ieee & Ladi” 1.7 oe ee 

14 ‘MANUFACTURE, USE OR SELL ANY PATENTED INVENTION THAT MAY IM ANY WAY BE RELATED THERETO. D. H. BALDWIN CO. Py 

wars CINCINNATI, CFO Cc SOI-059912 {A 


RELEASED 


Ord. No. R.N. G45 
Date 8-23-73 


[A) ADDED OISCONNECT P18. 
C.N. 15,686 1-10-74 W.R.M. 


MODEL N124R GENERAL INFORMATION 


The Model N124R is electronically the same as the N124A with the 
following exceptions: 


ues 
2 


3. 


The Real Rhythm (TMD) replaces the Auto Rhythm circuitry. 
The N124B Pedal keying system is used. 


A six (6) inch speaker and a crossover are added. 
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FIG. 49 DESCRIPTION 


ITEM DESCRIPTION PART NUMBER 
ue NAMEPLATE - REAL RHYTHM (TMD) FUNCTIONS A249-060125 
ie PUSH BUTTON - _A250-054568 CLEAR BUTTON INSERT A247-054869 
te TEMPO CONTROL KNOB A247-052042 
4. NAMEPLATE - TEMPO A249-052048 
De TEMPO POTENTIOMETER B509-040783 
6. TEMPO LED ASSEMBLY A514-058969 
vs NAMEPLATE - REAL RHYTHM A249-059754 


8. TEMPO LIGHT - (LED) LIGHT EMITTING DIODE X514-059254 
9. RHYTHM VOLUME POTENTIOMETER B509-040783 
10. RED_INSERT A247-054868 
Ths RHYTHM VOLUME KNOB A247-052042 
12: NAMEPLATE - RHYTHM VOLUME A249-053631 
[33 REAL RHYTHM PUSH BUTTON SWITCH ASSEMBLY - 9 STATION B506-059129 
14. BLUE INSERT A247-054867 
iS: MUTED REED KNOB A247-052042 


SSS —_———— nw eee VDE 


16. MUTED REED POTENTIOMETER (100K REVERSE AUDIO) B509-039731 


Avia NAMEPLATE - MUTED REED A249-053882 


18, SOLO BASS KEYCAP - FINAL ASSEMBLY - 124R X500-060148 


ITEM 


FIG. 50 - REAL RHYTHM BOARDS ASSEMBLY 
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DESCRIPTION 
REAL RHYTHM T.M.D. UNIT ASSEMBLY 
REAL RHYTHM LOGIC BOARD ASSEMBLY 
REAL RHYTHM VOICE BOARD ASSEMBLY 
REAL RHYTHM BRUSH ADJUSTING MINIPOT - 100k 
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MOUNTING PLATE 
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REAL RHYTHM THEORY 


The Baldwin Real Rhythm is a solid state device which is capable of producing automatic rhythm patterns and 
is capable of being played manually. Referring to the chart of Real Rhythm features used on organ models, 
there are basically three (3) versions of the unit: 


1. 16 AUTOMATIC RHYTHM PATTERNS WITH MANUAL RHYTHM TRIGGERING. 
2. 8 AUTOMATIC RHYTHM PATTERNS WITH MANUAL RHYTHM TRIGGERING. 


3. 8 AUTOMATIC RHYTHM PATTERNS WITHOUT MANUAL RHYTHM TRIGGERING. 


The Automatic Rhythm patterns on the eight pattern unit include; 


Swing 

Fox Trot 

Pop Rock 

Soul Rock 
Rhumba Beguine 
Bosa Nova 
March Polka 
Waltz 3/4 


The sixteen rhythm pattern units in addition to the above eight rhythm patterns include the following additional 
patterns: 


Shuffle 
Teen Beat 
Bolero 
Samba 
Tango 
Cha-Cha 
Merengue 
March 6/8 


The following rhythm percussion voices can be triggered manually: 


From Accompaniment Manual: From Pedals: 
Cowbell Bass 
Snare Cymbal 
Brush Clave 
Brush 


The DRUM ROLL or CRASH CYMBAL rhythm voices are sounded only while depressing a corresponding "instant touch" 
push button. The organs with the manual rhythm feature include MANUAL ADD and AUTO CANCEL push buttons. De- 
pressing the AUTO CANCEL push button, rhythm voices can be selectively cancelled (by depressing its voice push 
button) from the Automatic Rhythm pattern, The MANUAL ADD push button, when depressed, allows selected 
manual rhythm voices to be sounded from pedal or accompaniment manual. 


By depressing the AUTO CANCEL and MANUAL ADD buttons at the same time, voices that are cancelled from the Auto- 
matic Rhythm pattern can be played manually. 


The BONGO ADD push button, when depressed, will add a Bongo rhythm voice to the Automatic Rhythm pattern at the 
same Cime the Brush rhythm voice is normally sounded. 


REAL RHYTHM FEATURES USED ON ORGAN MODELS 


Accomp. Manual Trigger 
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Real Rhythm Theory GENERAL CIRCUIT DESCRIPTION 
(Con'd.) 


The circuitry for the Real Rhythm system is contained on two (2) printed circuit boards and a control panel. 


The VOICE BOARD assembly is the same for eight or sixteen rhythm pattern units and contains ten (10) voice 
generators and a noise source circuit. The following voices are used in this system: 


Brush, Snare Drum, Accent, Bongo, Conga, Clave, Bass, Strike, Cowbell and Cymbal. 


The noise source output level is adjustable by a single minipot and is applied to the Cymbal, Brush and the 
Snare Drum circuits. 


The LOGIC BOARD assembly utilizes the same printed board for all organ models with component deletion of 
circuits that are not used on a particular model. A Real Rhythm Logic Board assembly contains the follow- 
ing circuits: 


TWO ''READ ONLY MEMORY" (ROM) 


Read Only Memory is the memory storage integrated circuit device of the MOS type (MOS/LSI) which will here- 
after be referred to as the ROM. Each ROM acts as a diode matrix for one group of eight (8) rhythm patterns, 
which, when a particular rhythm pattern is selected, directs the trigger pulses to appropriate rhythm voice 
circuits. 


On organs with an eight (8) rhythm pattern unit, only one ROM is necessary, thus ROM #2 and associated com- 
ponents are omitted from the logic board assembly. 


CLOCK CIRCUIT 


The Clock circuit consists of a free running multivibrator in which the frequency (rate) is determined by the 
Tempo Speed control located on the tone color. The Clock output is applied to five cascaded divide-by-two 
stages in the counter circuit to provide the address for the ROM. The Clock output is also applied in the 
form of "Strobe" pulses via the Strobe Output Gate and Rhythm Pattern Selector switches to the ROM. When 

the ROM is selectively gated by the counter address, the strobe pulses are inverted and applied as a trigger 
for the rhythm voices. 


RESETTABLE RHYTHM COUNTER DIVIDERS 
The counter circuit, an integrated circuit device, consists of six (6) divide-by-two flip-flop divider stages. 


The first divider, Divider #1, in conjunction with the Start-Stop Flip-Flop and rhythm Start-Stop kick switch 

is used to able (start) or disable (stop) the clock oscillator. Dividers #2 through #6 divide the clock os- 
cillator output into five separate outputs referred to as five bit binary address information for the ROM. 
Comparing the five divider waveform outputs in a time period of one full cycle of the last (#6) divider out- 

put, it is possible to establish thirty-two (32) different combinations of five momentary values of output 
voltages (+27 or +12V). Each one of the thirty-two (32) combinations represent 32 separate address bits, 

which are supplied to the ROM and, depending upon the information stored in the memory of the ROM, allows 

the strobe pulse, applied from the rhythm pattern switch, to be inverted and applied to any of eight ROM outputs. 


CLOCK SPEED-UP & CLOCK SPEED-UP INHIBIT GATES 


The Speed-Up and Inhibit Speed-Up gates are used on the sixteen (16) pattern units only. On the eight (8) 
pattern units, components for this circuit are deleted from the logic board assembly. 


When the Teen-Beat or Bolero rhythm patterns are selected, the clock speed-up gate is activated by the positive 
voltage supplied by rhythm pattern switches, causing clock frequency to increase. If any other rhythm pattern 
switch except Waltz is depressed together with Teen-Beat or Bolero, the clock speed-up inhibit gate is acti- 
vated by the voltage from the rhythm pattern switches. This inhibits the operation of the clock speed-up gate 
and permits oscillator to return to its normal operating frequency (speed). 


4/4 OR 3/4 CLOCK C°NTROL GATES 

In the Waltz 3/4, Teen-Beat, and Bolero modes of operation, the counting sequence of five dividers is altered 
from normal 4/4 time pattern to 3/4 time patterns. Teen-Beat or Bolero 3/4 time patterns will be forced back 
to 4/4 time patterns by any other pattern switch except Waltz 3/4. The Waltz 3/4 always forces the unit to a 
3/4 time pattern. 


TEMPO LIGHT CIRCUIT 


The Tempo Light circuit, consisting of a Light Emitting Diode (LED) type of indicator and associated circuitry, 
is operated by the counter's 4th divider output binary address bit A3, indicating the downbeat of every measure. 


DRUM ROLL OSCILLATOR CIRCUIT 

A continuously operating trigger type of oscillator produces negative pulses of 8 ms width at 156 Hz rate, 
allowing continuous triggering of the Snare Drum oscillator, as long as the Drum Roll spring loaded push 
button is depressed. 

CRASH CYMBAL TRIGGER CIRCUIT 

The Crash Cymbal spring loaded type of push button, used only on 16 rhythm pattern units, when depressed, 


triggers the Cymbal oscillator circuit via Crash Cymbal gate. 
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Real Rhythm Theory 
(Cont'd. ) 


BONGO FREQUENCY SELECTOR CIRCUIT 


The Bongo frequency selector gate, when gated by the clock counter fourth divider positive output address bit 
"a3", increases the Bongo oscillator frequency from 500 Hz to 625 Hz. 


On organs with eight (8) pattern units without the manual rhythm feature, the Bongo frequency selector gate 
and its associated components are omitted from the logic board assembly. 


ACCOMPANIMENT AND PEDAL MANUAL RHYTHM TRIGGER CIRCUITS 


These circuits are trigger circuits which shape the incoming pulses created in organ circuitry and, via Manual 
Add and selected rhythm switches, trigger the rhythm voice generators. On organ models without the manual 
rhythm feature, components for the manual rhythm gates are omitted from the logic board assembly. 


SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 


CLOCK 
OSCILLATOR 


BASS 
STROBE OSCILLATOR 


C63 


RHYTHM 
VOLUME 


START /STOP 
KICK SW. 


FLIP-FLOP 


REVIEW OF CIRCUIT OPERATION 


A simplified block diagram, shown above, illustrates the circuits involved for variations of the BASS rhythm 
voice triggering when using the SWING automatic pattern mode of operation. 


Depressing the START/STOP KICK SWITCH allows the START/STOP FLIP-FLOP to toggle, resetting Counters #2 through 
#6, enabling the CLOCK OSCILLATOR to begin operating. The Clock Oscillator output applied to the counter chain 
is divided five times to establish AO, Al, A2, A3, and A4 outputs which make up the ROM address. Clock Oscil- 
lator output pulses are slightly delayed and, in the form of STROBE PULSES, are applied to the ROM input via 
the rhythm pattern switches (SWING). When the ROM is appropriately addressed by the counter, the strobe pulses 
will be gated through the ROM to appear at one of its eight (8) outputs as a negative (inverted) trigger pulse. 
The delay of the Strobe Pulses behind the clock output for the counter address system permits the ROM to preset 
a specific conductive path prior to the time that the Strobe Pulses are received by the ROM. 


The negative trigger pulse from the ROM output applied via D16 to the base of BASS TRIGGER GATE transistor Q39 
will cause it to saturate transiently. The Q39 collector supplies transient positive voltage to the BASS OSCIL- 
LATOR circuit, which commences operating, producing 111 Hz frequency for a duration of 50 ms. 


All Real Rhythm voice oscillator circuit outputs are applied via level set resistors to the wiper of RHYTHM 
VOLUME potentiometer, then, via RHYTHM CLAMPING CIRCUIT, to the input of the Stationary preamplifier. 


The rhythm voice trigger gates (BASS), as described previously, can be triggered manually from the pedal or 
accompaniment manual. In our example, referring to the simplified block diagram, polyphonic or monophonic 
negative pedal trigger pulses, applied via MANUAL ADD and BASS voice push buttons, trigger the bass trigger 
gate, which permits the bass oscillator to operate. 


The ROM trigger pulse outputs to voice trigger gates can be inhibited, except for CONGA and BONGO voices, by 
depressing such voice push buttons together with AUTO CANCEL button. 


In our example, the ROM trigger pulse output for the bass trigger gate, via R29, will be inhibited by D17 
when forward bias for D17 is supplied by +27V source via AUTO CANCEL and BASS push button contacts. This 
action will not affect manual triggering, as diode D16 is non-conducting and manual trigger pulses are un- 
affected. 
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Real Rhythm Theory 
(Cont'd.) 


DETAILED CIRCUIT OPERATION THEORY 


Logic voltage levels used for the Real Rhythm circuits are +27 volts and +12 volts. In the 
following writeup, reference for these voltage values is given in logic terminology as: 


+27V is "oO" cure a ee bia bee 
+12 VDC SUPPLY 


The +12 volt source is derived from the organ +27 volt regulated supply via resistor divider 
R82, R83, RS84, and the base emitter circuit of Q10 transistor. 


START/STOP CIRCUIT 


The Start/Stop Flip-Flop, consisting of Q5 and Q6 and associated circuitry, operates as a 
monostable flip-flop. Each time the Start/Stop Kick Switch is operated, a positive pulse is 
applied to the base of Q5 via kick switch closed contacts, R127, C13, D24, and R68. This will 
cause the Start/Stop Flip-Flop to go through its toggle operation. Q5 saturates while Q6 un- 
saturates, and then the flip-flop reverts back to its original state, Q5 unsaturated and Q6 
saturated. 


Transistor Q5, when saturated, creates "1" logic level voltage at its collector which, via 
Cll, resets all counter clock divider outputs to "0" condition, corresponding to the first 
beat in the measure, or the downbeat. The lst and 5th Clock Divider reset inputs, appearing 
on Pins #3 and #5, are externally connected together and directly coupled to Cll. The 2nd, 
3rd, and 4th Clock Divider reset inputs are internally connected and, appearing on Pin #6, 

are coupled via D23 to Cll. This reset buss separation is necessary for 3/4 time reset opera- 
tion, which is described under 4/4 & 3/4 Control Circuit paragraph. 


The circuit consisting of R63 and D22 prevents any higher voltage than +27V from entering the 
Clock Counter Reset Buss, which could damage the IC. 


When Q5 saturates and Q6 unsaturates, Q6 collector logic level changes from "1" to "0". The 
collector of Q6 is connected to the input of the Clock Control Flip-Flop. (Counter Pin #2.) 
This "1" to "0" change in binary input causes the flip-flop to change its output state from 
"Oo" to "L". The output of the Clock Control Flip-Flop is connected to the clock via Pin #15 
of the counter to control the operation of the clock. When the output of the Clock Control 
Flip-Flop is at "0" logic level, the clock is held off; when at "1" logic level, the clock 
is allowed to run. Therefore, each time the Start/Stop kick switch is operated, the Clock 
Oscillator either starts or stops. 


To prevent the rhythm unit from running when the power switch of the organ is switched from 
"OFF" to "ON", a reset "1" logic level, created at the junction of R62 and C10, resets the 

Clock Control Flip-Flop to "0" output level, thus holding the Clock Oscillator in the "OFF" 
state. 


CLOCK CIRCUIT 


The Clock Oscillator, consisting of Q7, Q8, and Q9, operates as a free running multivibrator, 
and is controlled by the output state of the Clock Control Flip-Flop in the counter IC. The 
output of this flip-flop is coupled to the clock circuit via Pin #15 of the counter, R79, the 
Tempo potentiometer R44, and R128 to the base of Q9. The emitter of Q9 is referenced to "0" 
logic level, so with the Clock Control Flip-Flop output at "0", Q9 will be held off, thus 
disabling the oscillator. 


When the flip-flop output changes its state from "0" to "1" as the Start/Stop Kick Switch is 
depressed, the resulting negative pulse is coupled to the base of Q9 via C16, and Q9 saturates. 
As Q9 saturates, its positive going collector voltage is coupled to the base of Q7 via C25, 
causing Q7 to go out of saturation. This condition will exist for a time period determined 

by the time constant of C25 and R73. When the charging current of C25 decreases to a point 
where the voltage across R73 is no longer sufficient to keep Q7 cut off, Q7 will go into con- 
duction again. As Q7 starts conducting, the positive going voltage developed at its collector 
is coupled via C15 to the base of Q9, thereby unsaturating Q9. Q9 will remain unsaturated for 
a period of time determined by the time constant of C15, R128, the Tempo potentiometer, and 
R78. When the charging current of C15 decreases to a point at which the base of Q9 is no longer 
back biased, Q9 will again saturate and the cycle will repeat itself. 


The clock output positive pulses are developed at the collector of Q9 when it conducts. These 
pulses have a fixed width of 10 ms. The time duration between the clock pulses, determined by 
the off time of Q9, is adjustable by the Tempo potentiometer. 


Transistor Q8 also unsaturates as Q7 conducts. Q8 provides additional base current for Q9, 
assuring its full saturation, especially at low frequency settings. 


As long as the output state of the Clock Control Flip-Flop is in a "1" state, the clock will 
run as a free multivibrator. 
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The clock pulses from the collector of Q9, are applied to the input of the clock dividers, 
via Pin #4 of the counter IC. In addition, the clock pulses are applied to Q22, an emitter 
follower, which acts as a buffer amplifier and a delay stage. Delay for these pulses, now 
referred to as "Strobe" pulses, is accomplished by R130 and C29, which puts them slightly 
behind the clock pulses that are fed into the counter. This slight delay allows the counter 
to set its next binary address, prior to the time of application of the Strobe pulses. The 
Strobe pulses are fed to the rhythm switch pattern common buss and are directed to the ROM 
input by the particular rhythm pattern switch or switches that are depressed. 


CLOCK SPEED-UP & INHIBIT SPEED-UP CIRCUIT 


In the Teen Beat or Bolero modes of rhythm pattern operation, the Clock Oscillator frequency 
and rhythm tempo are increased. This feature is used on the 16 rhythm pattern units only. 


Transistor Q12, when saturated by the positive voltage from the above rhythm pattern switch 
contacts via R88 and R90, parallels R75 in the oscillator circuit with R93, thus increasing 
its operating frequency. The same positive voltage from the above pattern switches is “also 
applied to the base of Q18 transistor via R88 and R92 resistors. Q18 will saturate, placing 
the unit in the 3/4 mode of operation. For further information on 3/4 tempo operation, refer 
to the 4/4 & 3/4 Control Circuit Theory paragraph. 


All rhythm pattern switches, except Waltz, Teen Beat, and Bolero, when depressed, apply positiv: 
voltage via R86 to the base of Q11 Speed-Up Inhibit Gate. Q11 will saturate, defeating the 
speed-up voltage for Q12 at the junction of R88 and R90. Q12 will unsaturate, allowing the 
clock oscillator to operate at its standard lower frequency. Therefore, if any other rhythm 
pattern (except Waltz) is depressed together with the Teen Beat or the Bolero rhythm patterns, 
the unit will be in 4/4 time and the clock will be prevented from speeding up. 


RESETTABLE RHYTHM COUNTER DIVIDER CIRCUIT 


As described previously, the resettable Rhythm Counter Divider IC contains six (6) divide-by- 
two stages. For clarification, each divider is named as per the accompanying Real Rhythm Block 
Diagram. The first divider, called the Clock Control Flip-Flop, is used to start and stop the 
clock oscillator in response to an input from the Start/Stop Flip-Flop. Its circuit operation 
has been described under the Start/Stop Circuit paragraph. The remaining five dividers, the 
1st Clock Divider through the 5th Clock Divider, are used as binary counters which divide the 
clock oscillator output into a five bit address to the ROM. The bits are designated as AO, 

Al, A2, A3, and A4,. 


Only a "1" to "O" transition at the input of the dividers causes the divider to change its out- 
put state. Also, only the "0" to "1" transition applied to the counter reset input sets the 
output of the counter to "0". At the same time, the reset input, will override any additional 
input to the counters. 


To analyze the action of the clock dividers, we will assume that the Start/Stop Kick Switch 
has just been depressed and the clock is running. The first clock pulse, applied to the 
counters at the same time with the reset pulse from the Start/Stop Flip-Flop, will not have 
any effect. The outputs of all counters will remain at "0" level. This is the first beat of 
the measure or the downbeat. 


The next clock pulse (transition "1" to "0") applied to the lst clock divider input will cause 
it to change its output state from "0" to "1". This corresponds to the second beat of a meas- 
ure with the count address to the ROM now set to "O", "O", "Oo", "O", "1". The further pro- 
gression of these changes is shown on the Real Rhythm Counting Sequence Chart and on the Real 
Rhythm Logic Waveform Chart Drawing Number D579-400. Note that the counters provide 32 dif- 
ferent binary addresses before the cycle repeats. Each clock pulse corresponds to 1/16 note, 
therefore, two measures of rhythm can be produced during one binary cycle of the counter. This 
means that a full two measures of rhythm are produced by the Real Rhythm unit before the rhythm 
pattern repeats itself. 


4/4 & 3/4 TEMPO CONTROL CIRCUIT 
Alteration of the counter divider counting sequence, from 4/4 time to 3/4 time for Waltz, Teen 


Beat, and Bolero rhythm patterns is accomplished by Q18, Q19, and associated circuit shown 
below: 


R110 z 
O RESET 
1 D2s BUSS OF 
WALTZ % e3a*4 
. e CLOCK 
TEEN BEAT 111 12: DIVIDERS 


& BOLERO 


OTHER 
SWITCHES 


AO,A1 & A3 
ADDRESS BITS 
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In any other rhythm pattern mode of operation, except Waltz, Teen Beat, or Bolero, Q18 base 
does not receive any positive voltage; therefore, Q18 remains unsaturated. Its collector 
positive voltage applied via R109 to the base of Q19 causes Q19 to be saturated. Depressing 
the Waltz pattern switch applies a positive voltage to the base of Q18 via R89, causing Q18 to 
saturate. The same condition will exist when Teen Beat or Bolero rhythm pattern switches are 
depressed, with the following exception. If any other rhythm switch, except Waltz, is de- 
pressed along with Teen Beat or Bolero, Clock Speed-Up Inhibit gate Ql] will saturate, re- 
moving the base bias voltage for Q18 at the junction of R92 and R88, thus disabling the cir- 
cuit for 3/4 mode of operation. 


In the 3/4 mode of operation, when Q18 is saturated, Q19 loses its base supply, saturates, and 
is under the influence of the voltage applied to its base by binary bits AO, Al, and A3 from 
the counter. When any of the above binary bits are at "0" level, Q19 will saturate; when all 
three binary bits are at "1" level, Q19 will unsaturate. 


Referring to the Real Rhythm Counting Sequence Chart, it can be seen that between beats #1 
and #11, at least one of the address bits (AO, Al or A3) is at "0" level, therefore Q19 remains 


saturated. The first time the above address bits are all at "1" level is on beat #12, at which 
time Q19 goes out of saturation. This causes the collector of Q19 to change its level from 
"1" to "O". Diode D25 will prevent this positive voltage transition from being transferred to 


the counters. However, on beat #13, AO and Al both become "0" and Q19 again saturates. The 
resulting negative excursion at the collector of Q19 is coupled via C21 and D25 to the 3/4 
Reset Line for counters #2, #3, and #4, causing counters #3 and #4 (A2 and A3) to reset their 
outputs to "0". Counter #2 (Al) is already at "0" level. Because of the internal connection, 
when counter #4 (A3) is reset from "1" to "0", counter #5 (A4) output will also change its 
States from: 02) etior Vit". 


Now a new binary address, 1-0-0-0-0, corresponds to beat #17. As a result of this instanta- 
neous circuit action, beat #17 occurs immediately after beat #12. Beats #13, #14, #15, and 
#16 are therefore skipped. A similar situation occurs on beat #28, causing beats #29, #30, 


#31, and #32 to be omitted. 


The overall effect in omitting the four 1/16 beats on each measure is that the measure is now 
reduced to twelve 1/16 beats or 3/4 time. 


TEMPO LIGHT CIRCUIT 


The Tempo Light Circuit illustrated below consists of Q1l6, Q17, a solid state indicator (light 
emitting diode - LED), and associated circuitry. 


A3 
ADORESS > 


BIT 


Normally, in the absence of an input signal to Q16, the lamp driver transistor Ql17 is saturated 
by the positive voltage applied to its base via R104 from the +27 volt supply. Under these 
conditions, the current from the +12 volt supply flows through the saturated transistor and 
R106, therefore the forward bias for the LED (D18) is removed, causing it not to emit light. 


The base of normally non-conducting transistor Q16 is connected via C20 and R101 to the output 
of the 4th clock divider, A3 binary bit. Each time A3 changes from "1" to "0" binary state, 
the positive excursion will pulse Q16 on for a short period of time. As Ql16 is pulsed on, Q17 
is pulsed off. When Q17 is not saturated, the current from the +12 volt supply will flow 
through the light emitting diode, D18, causing it to emit light. Q17 and D18 form a constant 
load on the +12 volt supply, thus cancelling otherwise undesirable voltage changes (transients) 
introduced by the load switching. 


In summary, the Tempo Light will flash each time address bit A3 changes from a YI Le Olcay a 40g 
Referring to the Real Rhythm Counting Sequence Chart, it can be seen that A3 changes froma 

"2" to a "O" when beat #17 is addressed to the ROM and, also, when beat #1 occurs. These beats 
correspond to the downbeat of each measure in 4/4 time. The Tempo Light will also flash at the 
correct time, when in Waltz, Teen Beat, or Bolero modes as A3 changes state from a wet ntc On sae ae Orn 
at the end of both 3/4 time measures. When the unit is first started by the kick switch, the 
Tempo Light will not flash at the downbeat of the first measure, nor will it continue to flash 
after the unit is shut off. 
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READ ONLY MEMORY (ROM) CIRCUIT 


The Read Only Memory (ROM) acts as a diode matrix. Each ROM is programmed for eight different 
rhythm patterns. 


The Strobe Output Gate Q22 supplies the Strobe pulses via selected rhythm pattern switches and 
isolation resistors Rl through R8 to ROM #1, and R9 through R16 to ROM #2, input Pins 2, 3, 9, 
10%. Udy. 257 b4.. “and: :23. 


The five bit binary address AQ, Al, A2, A3, and A4 provided by the clock dividers is applied 
to ROM Pins 4, 5, 6, 7, and 8. This binary address directs the Strobe pulse, which is in- 
verted by the ROM, to one or more of the eight ROM outputs on Pins 15 through 22. The same 
ROM #1 and ROM #2 output busses are resistively summed together and applied via a diode gate 
to the rhythm voice trigger gates. 


One of the ROM's output busses (Pin #20) is resistively summed to trigger the Brush voice via 
R27 or R36 and, at the same time, the Bongo voice via R26 or R35. The triggers for the above 
voices can be separately inhibited. Trigger for the Bongo is normally inhibited until the 
Bongo Add push button is depressed. The trigger for the Brush is inhibited when both the Auto 
Cancel and the Brush push buttons are depressed. 


The progression of the ROM output trigger pulses to the rhythm voices on each beat of the lst 
and 2nd measures for all rhythm patterns is indicated on the Real Rhythm Master Pattern 
Drawing Number D579-399. 


AUTO CANCEL CIRCUIT 


When the Auto Cancel switch is depressed, the +27 volts is applied to the wipers of all pedal 
and accompaniment rhythm voice push buttons. If any of these push buttons are depressed, this 
positive voltage will forward bias an inhibit diode (i.e., for Bass, D117). This inhibits the 
trigger pulse from the ROM and prevents the automatic triggering of the Bass voice. 


MANUAL ADD AND MANUAL TRIGGER AMPLIFIER CIRCUITS 


The Manual Add push button, when depressed, applies the Pedal or the Accompaniment manual rhythm 
trigger pulses via selected rhythm switches to the rhythm trigger gates. 


The Accompaniment Manual Trigger Amplifier consists of Q3 and Q4 transistors and associated 
circuitry. The negative trigger pulse generated on the organ Accompaniment manual when a 
key is depressed is applied via R54, C6, and D21 to the base of Q3, which causes Q3 to un- 
saturate and Q4 to saturate for the time period determined by C7 and R60. The negative going 
pulse created in Q4 collector circuit is applied via D24 and Manual Add switch through the 
selected Accompaniment rhythm voice switches to the appropriate rhythm voice trigger gates. 


The Pedal Manual Trigger Amplifier circuit (Ql and Q2) is similar to the Accompaniment Manual 
Trigger Amplifier, except that there are two input circuits, one for monophonic pedal latch 
system (via D19, R46, and C2 to the base of Q2) and the other for the polyphonic system (via 
Cl and R45 to the base of Ql). With either one of the pedal inputs, the collector of Q2 will 
produce a negative pulse and, when applied via D26, Manual Add switch, and through selected 
pedal rhythm voice switches, will sound the appropriate rhythm voices. 


TOY COUNTER RHYTHM VOICE CIRCUITS 


The Drum Roll Trigger Oscillator (Q13 and Q14) is a continuously operating type of oscillator, 
producing a negative pulse of 8 ms width at 156 Hz rate. Transistor Q15 is an output buffer 
stage that, as long as the Drum Roll spring loaded push button is held depressed, triggers 

the Snare Drum oscillator continuously. 


The Crash Cymbal Trigger gate Q21 is triggered percussively when Crash Cymbal, also a spring 
loaded push button, is depressed. The Q21 collector will provide a necessary negative pulse 
to gate the Cymbal. 


BONGO FREQUENCY SELECT CIRCUIT 


The fourth Clock Divider output address bit A3 is applied to the base of the Bongo Frequency 
Select Gate Q20 via R113 resistor. When the address bit A3 output is at "0" level, Q20 will 
Saturate; and when at "1" level, Q20 will unsaturate. When Q20 is unsaturated it has no ef- 
fect on the Bongo oscillator frequency. At the time when Q20 is saturated, the Bongo oscil- 
lator frequency determining components will be effectively shunted by R157 in series with 
C43, causing the Bongo oscillator frequency to increase. 


RHYTHM VOICE CIRCUITS 
The Real Rhythm voice board assembly contains a noise source used for the Brush, Cymbal, and 


Snare Drum voices, as well as a series of gated-on oscillators used for the Conga, Bongo, 
Bass, Clave, Accent, Strike, Cowbell, and Snare Drum voices. 
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The Conga, Bass, Clave, and Accent oscillators and their gates operate identically, therefore, 
only one of these voices, the Bass, will be discussed. 


Bass trigger gate transistor Q39 is normally off, leaving collector resistor R186 with no DC 
path so Bass oscillator Q40 is inoperative. When a negative pulse is applied to the base of 
Q39, via Bass Trigger Buss, Q39 saturates for a period of time determined by the input pulse. 
This effectively provides a DC path for R186, enabling Q40 to function as an oscillator. 


When Q39 is no longer held in saturation, C62 gradually charges through Q40 until the charge 
is sufficient to cut off Q40. In this manner, the cut off of the oscillator is controlled, 
with the decay envelope determined by C62 and R186. 


The Bass Oscillator output is applied via level set resistor R189 in series with DC blocking 
capacitor C63 to a buss common to all other rhythm voice oscillator outputs, and then to the 
wiper of Rhythm volume potentiometer R115, located on the control panel. 


The Bongo voice circuit operates identically to the Bass voice circuit, with the exception 
that the Bongo oscillator frequency is additionally controlled by the Bongo Frequency Select 
Gate Q20 as described under Bongo Frequency Select Circuit paragraph. 


The Cowbell voice consists of a gated oscillator Q44 and continuously running oscillator Q45. 
The output of Q45 is controlled by a linear gate composed of D33 and D34. When the Cowbell 
is triggered, Cowbell Trigger Gate Q43 turns on for the duration of the trigger pulse, gating 
Q44 via D31 and R202. Trigger Gate Q43, when gated, also supplies positive voltage to the 
anodes of D33 and D34 via D32, R212, R213, and R214, allowing them to conduct the oscillator 
signal from Q45. Both oscillators employ separate level set components and are applied via 
R217 to the common rhythm output buss. 


The noise circuit, consisting of noice source stage Q55 and the high pass amplifier Q56 
through Q58, is the signal source for the Cymbal, Brush, and Snare Drum rhythm voices. 


The Cymbal sound is achieved by simultaneously gating on two noise gates and the Strike 
oscillator gate. Cymbal Trigger Gate Q46, when triggered, saturates Q47 and Q51 by ap- 
plying positive voltage through R221 and R241 to their bases. Q47 and Q51 supply ground 
paths for noise amplifier stages Q48 and Q52 respectively, allowing them to operate. Q48 
applies its noise output to the high frequency amplifier circuit of Q49-Q50, while Q52 
applies its noise output to the lower frequency amplifier Q53-Q54. Outputs from both 
amplifiers are resistively summed to a common point and then, via level set components, 
applied to the common rhythm output buss. 


When triggered, Q47 also supplies a negative trigger to Strike Trigger Gate Q41, which, 
together with Strike oscillator Q42, operates identically as the previously described 
Bass circuit. 


When Brush Trigger Gate Q22 is triggered, it turns on Q23 to complete the emitter circuit 
of Q24, which feeds noise via D26, C28, and buffer stage Q25 to the output. 


The remaining rhythm voice to be discussed is the Snare Drum. The Snare Drum sound is ob- 
tained by simultaneously gating on the Snare Brush and Drum voices. When a negative pulse 
is applied to the base of Q26, it saturates transiently, providing the positive trigger for 
Q28 via R140 and a DC path for Drum oscillator Q30 via D30, enabling it to oscillate. 


When Q28 saturates, it provides a DC path for noise amplifier Q29, enabling it to supply 
its noise output to Q25 via D2?7. Q25 is the common noise amplifier for the Brush voice 
and the Brush portion of the Snare Drun. 


The noise source output is adjusted by the level set minipot R264 to give the most authentic 
Snare Drum sound. Once this control has been set, the level of the Brush and Cymbal can- 
not be changed without destroying the authenticity of the Snare Drum voice. 


The Brush portion of the Snare Drum is inhibited by the Snare (Noise) Inhibit Gate Q27, 
when the following rhythm patterns are selected: Bossa Nova, Rhumba Beguine, Bolero, 
Samba, Cha~Cha, and Merinque. The Snare (Noise) Inhibit Gate Q27 is saturated by the 
positive voltage applied to its base via switch contacts and via diode D29 or D28. The 
collector of Q27, in this case, will remove the trigger pulse from the base of Q28, there- 
fore disabling the Brush portion of the Snare Drum sound. 


The output of all voices, via level set resistors and decoupling capacitors, are summed 
together and applied through Volume potentiometer R115 and the Rhythm Eliminator circuit 
to the Stationary preamplifier. 


The Rhythm Eliminator, or Clamping circuit, located on the preamplifier board assembly, 


delays the Rhythm Percussion input to the preamplifier circuit. This action is described 
under the Preamplifier and Expression Control paragraph. 
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The approximate references of the Real Rhythm voice circuits are given in the chart 
below. 


RHYTHM VOICE STAGE FREQUENCY DURATION. OF 
OSCILLATION 


BONGO 10 ms 


BASS 


CYMBAL 


The Noise Source, Q55-Q58, supplies approximately 200 mV (P-P) of white noise to the Noise 


Buss when the minipot is set at maximum C.W. position. 
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AJ)DELETED HI THRU HG. 
ROUTED CKT, From R&S 
(look) TO Gl. Pink WIRE 
OFF $8 DID GO TO HG, 
CHANGED TO Gl. 
C.NANS7ZO HC 3/13/74 


RS4ERS5 WERE 330K. 
C.N. 15,818 4-15-74 W.R.M, 


STOP/START 
FLIP FLOP 


Cl3 ZD24 
Rl27 Olnsr SES 
L ar 
Ba ia t * (NOT USED) 
aeKk 
R66 SRGS 
@) 22k fe2oK 
: = @. e TleVv 
@ 26 /4 TIME RESET BUSS 2 Z 
ee i: 
-@ #3 ©}— ps — a 
—_@ 2}3© 
@ © 
o : © T R105 
CLOCK OUTPUT|BUSS 
-@ 2@- 20. | 
CLOCK START/STOP|CONTROL ——#+l2v ' 
A514-047828 SOURCE 
QO© R120 | 
39K ! 
+12v +27V > = 
= = Ss } 
LOGIC GkK'T, R8 +12V. REGULATOR 
SUPPLY 
+27V | 
, § Slee) S= gay H 
! +27V 
Fe yi@su fiche: 
+27V. VIOLET > [FI = eae | 
(ae 
| i 
TO Ss] eoHF2 
YELLOW pee STROBE GUTPUT 
he 
REMBe pes fe 10 MSEC, 
L -HEg n 
ORANGE | | 
TFs | aero ae 5 eee wees e A 
MT) egal IS +12V00 -+27V 
BAL GK'T. =a | R88 
FT ee) ae 100K 
Fa Qis 
F9 3} 
ar 
3] 
iad 1 
wi} | 
ROM S8 —e— {6i- ” | 
ear | | 
R100 ) | 
Ge gi wl | 
{63 + - : ae 
viojLeT | falta 
oS 4 te = ah <| | 
pia S\zs } ml | 


TEMPO LIGHT 
TC. GND. 


+27 V<—{@) PLUG P2 


a 
Ku / WHITE /RED, [65 + 12V. 


bee Il 
eSs SOGKET J2 


STOP/START SW. 


2)|S 28°] oN EXPRESSION SHOE 


{sv 


Y2W 10% UNLESS OTHERWISE SPECIFIED. 


REMENTS TAKE 


N WITH A VOLTMETER (20,000 OHM PER VOLT OR 


IT INDICATED TO GROUND. 


lav +0.8V. 


COMPONENT NO. 
Sl Gola Ge. ob 
28 ee 130] 30 2s 


TEMPO LIGHT 
FLASHER 
Rag 
100K 
AW 
RIOI 
ceo isaK 
+ | --—-~wv 
eR uf 
R10 
100K 
R107 
100K 


+27V +12V 


Mas 


CONTROL | 


PART NAME 
LOGIC BOARD & CONTROL 
HEAD SCHEMATIC 


BM503~TMD-2 GRNOTED iv. 


BALDWIN PIANO ID b01-o6o169/8 


& ORGAN CO. 
136 


a & 
32 
(fe 


CINCINNATI, OHIO 


= 8 
Zz =z 
ge 
=. rs 


BRUSH SNARE DRUM BONGO 
ee +20 leanne ae arene Sane 
RISS SRIGO : 
4.7K J100n s 


RI3G 2 RI3T 
4.1K 23300 


i i 
Fru i 
zm i 


R43 C31 =~ C32 


B2OK 05646) tat 
——| 


FRom S21 | 


pear | 
Ji 
| 
Je 
| 
“Erman sia 
| 
Jeb 
ee eae ee 


aol Wane = eae) GaaeEa ee 
RUISRZAB R29 — + caz R223 R228 
ATK O4.7K 3300, 100K 68k | P36 S 6aK 
MA 
C84 
COWBELL 0018.4 
COWBELL ! ra 
CT R207 R229 
004T4F = 8.2K | 6.8K 
CIs cc | R208 ‘ @ 
‘ D33 ae DN / a9 
©) ces 
Saag |:004t8 
AM / R226 $ R227 R230 
" ® 330K ¢ 22M 6800. 
Rezo ~~} SAT R236 SR2ITRI 
15K caé-t cat SR23\ 330K 922k S 33K 
i 7004 Taf 22K, 


-_ B ~ 
=A 
NOTES: 
I, ALL RESISTORS Y2W 10% UNLESS OTHERWISE SPECIFIED. — $$ $$$ CYMBAL 


2. SELECT NPN TRANSISTORS PER $429- AS INDICATED. 


3. D.C. VOLTAGE MEASUREMENTS TAKEN WITH A VOLTMETERR (20,000 OHM 
PER VOLT OR HIGHER) FROM POINT INDICATED TO GROUND, 


4, SELECT RSIG1, RSIG9 ¢ RSITT PER S677 


RELEASED 


Ord. No. RN 640 
Date S-29-73 
@ ADDED Reco¢zt0. DELETED 
CTS. CNIS, 472 D.D. 6-14-Y 


B REVISED PER 7.S.. REQUEST, 
| ~ NO C.N- 10-39-73 _O. DIEHL 
OQ PEMOVED A#/5E | 
7350, RES), 
REPLACED G/F 
O40. ; 
ON/ISS $4 (0-12-73 JED 
[D) REVISED PER TECH. SERVICE 
REQUEST, NO C.N. 1-14-74 Copeny 


Y CONGA CLAVE 


—» =e 
RITS SRI 


4.1K Si00a + CST 


RIBS S R184 


RIG7 2 RIGB 
pen Won =. 5! 


sO\aS B94 
3s 
ae ot 


Rise 


RIGZ RIO 
00K 68k RSITTS atk RBS RiBe 82K R193 
SOK 100K 41K 
C59 RIBT cea RID4 


-O4T4S 6.8K 


— 
ec £ om 
rs y 23 
bg @Er 
a me 
- % @ 2° 

Y 

7 | 

a 
=| | 
| 


VOICE BOARD OUTPUT 
= es 


— 37 
| 
Poe 
i 
i 
| 


NOISE SOURCE OUTPUT 


— ere a Touea seer. —— 
aes +21 
+ oa 


00145 R256 S R257 
T2858 2 3.9M 0 47K 


NOISE 
SOURCE 


R239] R242 R244 
ATOK 


[ae es a | 
COMP NOS ne ee CS ee 


RAZ3-R2T0 rrearvene on Otutn a 

C26-Ci08 | Siena Gar en wae Sor rararres invention teat Savi Ast WAY BAe D. H. BALDWIN CO. 
| Q22-Q58 CINCINNATI, O10 

026-D4¢o0 


137 


RHYTHM VOICE BOARD ASSY. C500-059386 
Schematic Dia. D501-059244 


Q55 R256. —s«R257 R259 R267 R265 
C105 R258. R260.” Roce” Re 

102 

ke * R 


gC ee oA 0 oro CO 
CiOoo SIP? aa ase | Mo 


Cc papi tcetohae te R264 
ct ote (jaz, lates 
el R190” R142 
R140 oR Sage 
Q27 29 
R138 peel x? 
126 R128 Rio 
R125 C26 129 Cyl0s Q24 
eg Oe o|fooww-o = ff-0 LS 
Ke we” ba bt Pees 
oe 38 oAMA-0 


R130 ra AAO 


RES i 


7. 
R224 R226 


OoMAA-O 
38 ~ oes. 


ce) 


FIGURE 53 


DATE: 10-22-73 


DWN: Bad 
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6€I 


Ord. No. CN. 15,599 
BROWN Date / /2f 73 


BLE RECORD OF CHANGE 


SPEAKER GROUND . BLACK AJassY B500-0a05/4 was 
‘ B500-051926. DELETED 25u-f 
@.@)| 5OV FROM CROSSOVER NET- 
i J WORK 4 RELOCATED HIGH 
|__ GREEN in & FREQ. CONNECTION: 
ELLOW cn 15,891 DP 5-19-74 


| YELLOW 
T 


TONE COLOR BOARD CABLE | GND. TO SPEAKER BASKET 2" Ba 6" Ba 
508- ht + 
shia rica LOW FREQ. HIGH FREQ. 


- 
an 


PED. SIG. FROM GEN. GREEN 
GND. TO ACG. BD. ¢ GEN. BLACK 
+9V TO ACC. BD. ¢ GEN. RED 


orance I y 55 
ss 

> 

> 

id 


GEN. POWER CABLE 
DSO8-059724 


-20V TO ACC.BD. GREEN 
1 > 


PED. S16. TO T.C. 


+27V 10 T.C. 
0508-059723 


+9V TO TC. 


WC. GEN. CABLE C508-059728 


GEN. TO PED. SIG. CABLE 


> 


+22V FROM 1.C. 
a) 


SIGNAL FROM T.C. 


GROUND TO 1.C. 


POWER TRANSFORMER 
Sie - 053438 


W.C. PED. PS. GND. 


LOW FREQ. MUTE TIE PT. 


OUTPUT 
HIGH FREQ. 


° 
LOW LEVEL GND. HIGH FREQ. 
OURS NOISE SUPPRESSOR 
HIGH LEVEL N.C. 


N.C. 
GROUND 


| a. | 
SIGNAL INPUT 


J +] 4000.45 
DELAY CK. JT 60V 


¢ 


* 1 -O 
GROUND 


2 AMP FUSE 
¢ FUSE BLOCK 


25W AMPLIFIER BD. ASSY. SCHEM. 
BS00 -0G0514 €S01-051925 POWER SUPPLY BO. ASSN. SCHEM. 
BS00-052958 CS01- 053459 


AC. POWER ¢ 


SPKR. CABLE 
CcUncOGSdsS) oe ee 


NOTE! REFER TO 8501-059967 FOR MODIFICATIONS FOR 230V SUPPLY. BSoe 0eTe 8 


PART NAME 
POWER CIRCUIT DIAGRAM 


BM NI29 -2 GR. iT 


MODEL 124° 


PARTS LIST 


The Model and Serial Number Nameplate is located on the 
underside of the Accompaniment manual (See Fig. 2). 


Information pertaining to the case finish and factory 
installed accessories is coded into the model number 
and serial. number. For this reason, and because of 
possible changes in sub-assemblies during the normal 
production life of an instrument, the complete model 
and serial number must be supplied whén ordering re- 
placement parts for a particular instrument, 


MODEL AND SERIAL (UMBER CODE 
FOR THE 124 SERIES ORGAT! 


SERDESVOU0E CASE. FALNESH CODE 


MODEL SERIAL NO. 


MODEL NUMBER 


SEQUENTIAL SERIAL 
NUMBER DESIGNATION 


SER LES. CODE 


WITH AUTO RHYTHM 
wei WITH WONDERCHORD 
WITH CASSETTE 


MODEL AND CASE FINISH CODE 


EE 


STYEES: sContemporary 
FINISH: B - Walnut 


IIT ———————=—————————<—————— 


ITEM _NO. 


MODEL 124 SERIES PARTS LIST 


PART NUMBER 
X-500-048697 
X-500-04 8698 
X-500-048699 
X-500-048700 
X-500-048701 
X-+500-048702 
B-500-053253 
B-500-053858 
B-512-047800 
4-514-047801 
A-514-044910 
A-514-033338 
A-514-047828 
A-509-0486 38 
§-240-121005 
$-240-250005 
§-211-025001 
§-211-006010 
$~211-006050 
S§-211-025050 
§-211~-025100 
$-205-000471 
$-205-000203 
§-205-000103 
§-232-001684 
$-232-001474 
§~232-001394 
§-232-001334 
$-232-001274 
$-232-001224 
$-232-001184 
$-411-001333 
S$-411-001273 
$-411-001223 
$=-411-001183 
$-411-001153 
$-411-001123 
A-528-051905 


B-500-052958 
B-500-051926 
B-500-060514 
B-528-051906 
A-237-051596 
4-514-033338 
A-514-047830 
A-514-047829 
A-514-047828 
A4-514-044910 
B-507-033322 
A-514-033359 
A-514-054214 
4-514-042791 
A-514-047970 
A-514-038984 
A-514-035596 
§-240-7R5005 
$-240-250020 
$-240-250020 
§-211-025005 
$-211-025025 
$-211-025050 
$-211-025100 
$-211-015100 
§-211-025500 
A-517-051652 
S-211-050100 
A-514-033375 
C-512-053438 
B-517-038985 
§-211-050050 
A-237-019612 


GENERATOR 


PART DESCRIPTION 


Generator Sub Assembly No. 2 - D#E . 


Generator Sub Assembly No. 


3 ‘ 
Generator Sub Assembly No. 4 - Gi#¢ 
5 


Generator Sub Assembly No. 
Generator Sub Assembly No. 6 - BC 


Accessory Board Assembly - 124AC-B-BC-N124AC - NL24BC_ 
Accessory Board Assembly -— 124A - N124A -— N124B 


Variable Inductor .....+6-e 
Frequency Divider - 7 Stage 
Transistor - PNP - Silicon . 
Transistor = TRNS 23-3 G-s. 4 
Transistor - NPN - Power . 
Resistor Pack ... 

Resistor - 120 Ohm - 5 Watt. 
Resistor - 25 Ohm —- 5 Watt 


Capacitor, Electrolytic 1 mfd @ 25V . 


Capacitor, Electrolytic 10mfd@ 6V.. 
Capacitor, Electrolytic 50 mfd @ 6V.. 
Capacitor, Electrolytic 50 mfd @ 25V.. 
Capacitor, Electrolytic 100 mfd @ 25V.. 
Capacitor, Ceramic 470 mmfd @ 500V 
Capacitor, Ceramic .02 mfd @ 500V 


Capacitor, Ceramic .01 mfd @ 500V 


Capacitor, Dipped Mylar .68 mfd @ 
Capacitor, Dipped Mylar .47 mfd @ 
Capacitor, Dipped Mylar .39 mfd @ 
Capacitor, Dipped Mylar .33 mfd @ 
Capacitor, Dipped Mylar .27 mfd @ 
Capacitor, Dipped Mylar .22 mfd @ 
Capacitor, Dipped Mylar .18 mfd @ 


Capacitor, Polymylar .033 mfd @ 100V... 


Capacitor, Polymylar .027 mfd @ 100V.. 

Capacitor, Polymylar .022 mfd @ 100V... 

Capacitor, Polymylar .018 mfd @ 100V... 

Capacitor, Polymylar .015 mfd @ 100V.. 
@ 100v.. 


Capacitor, Polymylar .012 mfd 
Hear Sink. 22 a aa) -« 


POWER SUPPLY 
Power Supply Board Assembly 


Amplifier Board Assembly - 25 watt ; 


Amplifier Board peace - 25 Watt 
Heat Sink . 7 Seiniad eee 
Component Clip i. 5 sa So Se we 
Transistor s="TRNS* ciwes ce Gow a be he 
Transistor - NPN - Power. .... 
Transistor - PNP - Power. .... 
Transistor - NPN - Power ..... 
Transistor - PNP - Silicon... . 
Transistor Socket ..... 
Transistor Mica Insulator 
Transistor - NPN - Power..... 
Diode - Medium ace CRATES tea aEh 
Diode - Zener .. awe Yel cee aie) 
Rectifier - 3 Amp - SiTcon 
Rectifier - Silicon ... ave 
Resistor - 7.5 Ohm - 5 Watt oer 
Resistor - 25 Ohm - 20 Watt... 
Resistor - 25 Ohm ~- 25 Watt. 


Capacitor, Electrolytic 5 mfd 
Capacitor, Electrolytic 25 mfd 
Capacitor, Electrolytic 50 mid 


Capacitor, Electrolytic 100 mfd 
Capacitor, Electrolytic 100 mfd 
Capacitor, Electrolytic 500 mfd 
Capacitor, Electrolytic 2000 mfd 
Capacitor, Electrolytic 100 mfd 
Fuse WITS 9 ty We, oem esos 8 ven ce) ae 
Transformer - Power 1... «sos 
Capacitor, Electrolytic 4000 mfd 
Capacitor, Electrolytic 50 mfd 
Capacitor Mounting Clip 


DAA DQADDs + 


N124 


. 


Generator Sub Assembly No. 1 ~ C#D. 


MODEL 124 SERIES PARTS LIST 


TONE COLOR ASSEMBLY 


ITEM NO, PART NUMBER PART DESCRIPITION 
353- 1 X-500-053205 Tone Color Assembly - 124A - 124AC . 1. 1. 1. 4s pe ee ee 
353- 2 X-500-05 3206 Tone Color Assembly - 124B - 124BC .... . . 
353-29 X-500-059909 Tone Color Assembly - N124R - N124B ~ Aboues geeial #12266. : 
353-30 X-500-059945 Tone Color Assembly - N124RC-N124BC - Above Serial #12266 . 
353- 3 B-506-053234 Tone Color Switch Board - Pedal - 124A -124AC....... 
353- 4 B-506-053576 Tone Color Switch Board - Pedal - 124B - 124BC ....... 
353- 5 A-506-053057 Tone Color Switch Board - Accomp. - All 124 ......4468-4 
353- 6 B-506-053238 Tone Color Switch Board - Solo - All 124 ......4.448+8048 
35S= 7 C-500-053371 Tone Color Switch Assembly - Pedal ~- 124A - 124AC .... 
353- 8 C-500-053577 Tone Color Switch Assembly - Pedal - 124B, 124BC, N124 Series 
353- 9 B-500-053099 Tone Color Switch Asy. - Accomp. - All 124 & N124 Series. . 
353-10 C-500-053286 Tone Color Switch Asy. - Solo - All 124 & N124 Series ... 
353-11 A-249-052050 Nameplate-=*Pedale i054. 6 ee fone Sen cee SAL eet a ses 
353-12 A-249-052051 Nameplate - Accomp. 6 « 1 6 © © © «© © ee wo wo we ee 
353-13 A-249-052052 Nameplate®="Solot es eed eh hh a ee es 
353-14 A-249-052192 Namepliate*= Baldwin. «i 00. ee es eee Mechel ee 
353-15 A-506-033399 Contact Wire - Spring Type. ......e..ee- a gens 
353-16 A-506-037787 Gontacta Wier ia Rellci ms ons: hey sauess Gen doh rg cette ee ewronte eae eee 
353-17 A-237-037146 Detent Spring ...... ahaha te mbar gtr ee rae Cae Sakis ote 
353-18 B-506-052168 Power Switch - Push-Push Type Pete tah Aca rst ERROR? Ceurs . 
353-19 B-502-053982 Power, SWLECh {COVER doy io ik er da ees cee deo eee Ne oes bs 
353-31 A-506-058601 Power Switch ~- Rocker Type . . 1... « «oo mre tans 
353-32 A-528-059872 Tone: CoLor*Hold, “DOwn's.) <s) set oe. es peice wel caf ieo 8) Teulen oe eae a 
353-33 A-514-000004 Fuse Holder .. a Psa ech eu ee eget eupey Geete ce ‘ 
353-34 A-514-032101 Fuse - 2 Amp - Sio=ato Patch im Set pose eo cmitorely etiectahe Suis 
353-20 A-247-024947 SpeedsGli pea Sus Types ater. hs Wear conn ce aoe Re Sow carder 
353-21 A-237-037993 Tab Spring Retainer . 2... es» sw wees home 
353-22 A-250-037943 Tab Insert... . LENG Bees ee swam ren “ea reniice eS Serres 
353-23 A-247-037073 Screw — Special - #6- 32. yA RE re renee : 
353-24 A-509-040783 Potenttiometer::= 100K os 23. yi ceist Soy A) ese tees, oR Oe nay 
353-25 A-244-026947 Peli Sr) Be Ke BU castes et cartes toad wa rare teeie Lisvesep ee ae 
353-26 A-514-036777 Cipeult Breaper Vas “pica a tt Gy wirate eee ee aes 6 
353-27 B-508-027658 Power Cord... & ww ay Da we seth ote i ete cs 
353-28 A-247-053242 Screw - #4-40 - Type #1 - “ay4n - Special. .... Seve AUK 
COMPONENT BOARDS 
354- B-500-053465 Solo Filter Board Assembly... . 


B-500-053185 
B-500-053189 
C-500-053421 
C-500-053499 


Pedal & Accompaniment Filter Board fe censiy = “124A 


Pedal & Accompaniment Filter Board eee ~ 1248 
Preamp Board Assembly ... . * 
Rhythm Voice Board Assembly - "IN124B - IN. 124BC_ . 


354- X-500-053634 Auto Rhythm Trigger Board Assembly - 124A & 124AC 

354- B-500-05 3966 Muted Reed Board - 124B & 124BC ... : Bee wee 
354-63 C-500-059782 Tone Color Board Assembly - Above SUrial #12266. bn oe ee 
354-64 A-507-059125 Connector - Konektcon - 6 Connection ....... i se \s 
354- 8 A-514-042791 Diode — Medium Voltage... .. 2» «es we we eae neers 
354- 9 A-514-033338 TrAansastor = SERN 3.) eGuide Sr tvee-s: se dreiae tes cement ren ce Same 
354-10 A-514-047828 Transistor —- NPN ~ Power... 2. 2 2 ee ew ee ee Se orcas 
354-11 A-514-044910 Transistor —PNBick Ge an they eane haw es Renewaacea ten ese nee: eee wen 
354-12 A-509-032976 Resistor Packs -s fos. Gos er ee eet cot oe, Vek Sulfey ves eee ne 
354-13 B-509-041912 Mini-Pot - 1lOOK ¢ jeliat of Weiler @ Wels 48 We Se ate Ju) a 
354-14 §-211-025001 Capacitor, Electrolytic 1mfd@25V ...... Say ees 
354-15 $-211-025005 Capacitor, Electrolytic 5 mfd @25V .... . . 
354-16 §-211-025010 Capacitor, Electrolytic 10 mfd @ 25V 5 
354-17 §-211-025025 Capacitor, Electrolytic 25 mfd @ 25V.. patie Canteens 
354-18 $-211-006050 Capacitor, Electrolytic 50 mfd@ 6V .... ieice ee 
354-19 $8-211-050050 Capacitor, Electrolytic 50 mfd @ 50V . pies ee ee 
354-20 $-211-050500 Capacitor, Electrolytic 500 mfd @ 50V ies siete . 
354-21 §-211-050100 Capacitor, Electrolytic 100 mfd @ 50V are is: ete 
354-22 §-211-025050 Capacitor, Electrolytic 50 mfd @ 25V ...... ge hae 
354-23 A-514-053981 OsPsi Amp Integrated! 'Circult: 2.0.58 we ee ee ee oe 
354-24 $8-217-000121 Capacitor; Styrene 120 pid. «2 4% 4 a caer 
354-25 $-217-000331 Capacitor, Styrene 330 pfd. ... i os Fe ee ‘ . 
354-26 §-232-001102 Capacitor, Dipped .001 uf «ww ww we ww wae ee het ee 
354-27 $-232-001122 Capacitor, Dipped .0012 uf ........e es Seances 
354-28 $-232-001152 Capacitor, Dipped .0015 uf . 2. sw we we Ese saee 
354-29 S-232-001182 Capacitor, Dipped .0018 uf . 1. 1 ew ww ew we ew eseeee a 
354-30 $-232-001222 Capacitor, Dipped .0022 uf . 1. 1. 2 ew ww we ect Vos 
354-31 $-232-001272 Capacitor, Dipped .0027 uf . . 2. es ee eae penta sauce 
354-32 §-232-001332 Capacitor, Dipped .0033 uf 2. 1 « we we ew see ola ye 8 
354-33 $-232-001392 Capacitor, Dipped .0039 uf . «2 1 we we we we wo ee tae 
354-34 $-232-001472 Capacitor, Dipped .0047 uf .... 2 ee es oe beeceenees 


MODEL 124 SERIES PARTS LIST 


COMPONENT BOARDS 


ITEM NO. PART NUMBER PART DESCRIPTION 
354-35 $-232-001562 Capacitor, Dipped .0056 uf ... 
354-36 $-232-001682 Capacitor, Dipped .0068 uf .. 
354-37 §-232-001822 Capacitor, Dipped .0082 uf .. 
354-38 $-232-001103 Capacitor, Dipped .010 uf 
354-39 §-232-001123 Capacitor, Dipped .012 uf .... 
354-40 $-232-001153 Capacitor, Dipped .015 uf .... 
354-41 §-232-001183 Capacitor, Dipped .018 uf .... 
354-42 8-232-001223 Capacitor, Dipped .022 uf x 
354-43 S-232-001273 Capacitor, Dipped .027 uf eed 
354-44 §-232-001333 Capacitor, Dipped .033 uf 
354-45 §-232-001393 Capacitor, Dipped .039 uf .... 
354-46 §-232-001473 Capacitor, Dipped .047 uf 
354-47 8-232-001563 Capacitor, Dipped .056 uf ... 
354-48 §-232-001683 Capacitor, Dipped .068 uf .. 
354-49 8~-232-001823 Capacitor, Dipped .082 uf ... 
354-50 $-232-001104 Capacitor, Dipped .10 uf psy 
354-51 $-232-001124 Capacitor, Dipped .12 uf .... 
354-52 §-232-001154 Capacitor, Dipped .15 uf .... 
354-53 $-232-001184 Capacitor, Dipped .18 uf .. 
354-54 §-232-001224 Capacitor, Dipped .22 uf .... 
354-55 $-232-001274 Capacitor, Dipped .27 uf .... 
354-56 $-232-001334 Capacitor, Dipped .33 uf .... 
354-57 $-232-001394 Capacitor, Dipped .39 ui Gos 4 
354-58 §-232-001474 Capacitor, Dipped .47 uf .... 
354-59 §-232-001564 Capacitor, Dipped .56 uf .. : 
354-60 $-232-001684 Capacitor, Dipped .68 uf . a we 
354-61 S-232-001824 Capacitor, Dipped .82 uf .... 
354-62 §-232-001105 Capacitor, Dipped 1.0 1 Sa Care ge ox 
STOP TABLET SET 
355- 1 B-250-053268 Stop Tablet Set - 124A - 124AC - N124 
355-41 B-250-053270 Stop Tablet Set - 12483 - 124BC ... 
355- 2 X-250-041290 Light Vibrato .... ‘ anemee ne 
355- 3 X-250-041291 Full Vibrato. . os eg ‘ eta ‘ 
355- 4 X-250-053589 Bass ~ Soft ...4.. s one . 
355- 5 X-250-053590 Bass - Medium .... ‘ ers 
355- 6 X-250-053591 Bass - Full .. he 3 ere at 
355- 7 X-250-051986 Diapason 8' ‘ P ie deat 
355- 8 X-250-044157 Flute:8 0 bess 288 
355- 9 X-250-051987 String 8' Pry ° 
355-10 X-250-051989 Flute 4' . , ° . 
355-11 X-250-051990 Reverb . «2 6 we w we - ei it tails 
355-12 X-250-051991 Flute 16" ,.. ° 
355-13 X~250-053592 Cello 16" .... 
355-14 X-250-053593 Saxophone 16' . é 
355-15 X-250-044157 Flute 8% oa ce ‘ os 7 
355-16 X-250-051987 Strings8e ses sais - 
355-17 X-250-051993 Clarinet 8' .. . . 
355-18 X-250-053594 Flute Accent... A ‘ 
355-19 X-250-053595 Reed String Accent. . ‘ ences 
355-20 X-250-053596 Bright Tone Deep... . ‘ Re ae 
355-21 B-250-053270 Stop Tablet Set - 124B 124BC * 
355~22 X-250-041290 Light Vibrato . ‘ : . 
355-23 X-250-041291 Full Vibrato. . oie 7 Hess Renee 
355-24 X-250-047895 String Bass ce oh. palace 
355-25 X-250-038739 Loud Pedal Soft . . . Ree 
355-26 X-250-038736 Pedal Sustain .... 5 Sree Me 
355-27 X~-250-051986 Diapason 8' epee 8 om & 
355-28 X-250-044157 Flute: :83) ooh ae ain Reels 
355-29 X-250-051987 String 8' . ‘ Sip nee 
355-30 X=250-051989 Flute 4"... . ‘ A 


ACCOMPANIMENT . 


eo Jee «© &® te 


ACCOMPANIMENT 


MODEL 124 SERIES PARTS LIST 


PART NUMBER 
X-250-051990 
X-250~051991 
X-250-053592 
X-250-053593 
X-250-044157 
X-250-051987 
X-250-051993 
X~250-053594 
X-250-053595 
X-250-053596 


X-500-053204 
X-500-053958 
X-500-059891 
X-500-059892 
D-500-053201 
D-500-05 3200 
D-500-059886 
D~500-059885 
B-250-054322 
B-250-054323 
B-250-054324 
B-250-054325 
B-250-054326 
B-250-054327 
B-250-054328 
B-250-054329 
B-250-054330 
B-250-054321 
C-500-053176 
B-500-052666 
A-244-052672 
B-500-053451 
B-500-059884 
B-500-060236 
B-500-049039 
B-528-02 3045 
B-528-022465 
X-250-041044 
X-250-041045 
X-250-041046 
X-250-041047 
X-250-041048 
X-250-041049 
X-250-041050 
X-250-041051 
C-250-025895 
A-244-022488 
A-244~023942 
C-528-053096 
C-528-05 3097 
D-528-053156 
D-502-052385 
B-500-049039 
A-506-052616 
A-244-006211 
A-244-028487 
A-244-010008 
A-244-022607 
A-244-029612 
A-244-024941 
A-244-006344 
A~244-024941 
A-247-045899 
A-247-052681 
A-247-028484 
A-244-045932 
A-237-052680 
A-244-040842 
A-247-035550 
A-507-038438 
A-507-059887 


Reverb . 


Flute l 
Cello l 


STOP TABLET SET 


a . 
6' 


Sazophone 16' 


Flute 8 
String 
Clarine 


' 
8 
t 8' 


. 


Flute Accent . 
Reed String Accent. . 
Bright Tone Deep... 


Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Natural 
Natural 
Natural 
Natural 
Natural 
Natural 
Natural 
Natural 


Keyslip Assembly - Accompaniment - WonderChord . 


Assembly 
Assembly 
Assembly 
Assembly 
Assembly 
Assembly 
Assembly 


MANUAL ASSEMBLIES 
Assembly - 


PART DESCRIPTION 


Solo 
1248 
Solo 
Solo 
Acc. 
Acc. 
Acc. 
Acc. 


Key Assembly - 
Key Assembly - 
Key Assembly - 
Key Assembly - 


Key Assembly ~ 
Key Assembly - 
Key Assembly - 
Sharp Key Assembly . . 
Key Channel Assembly . 


c 
D 
E 
F. 

Key Assembly -G. 
A 
B 
W 


at a ee 


vos i pcs SOLO ee 


1244 - 124AC . . 
PQ2GBGs is au so 

N124A - N124AC_ = "124R 
N124B - N124BC ... 
1244 - 124ACc_. . 
124B - 124BC .. 


N124A ~ N124AC - 124R 


N124B - N124Bc .. 


Oo fe. May Fe ar Se 


POC a) rel 35 at Sar ce 


Se: Gen ce! 


Actuator Bar Assembly - WonderChord ... 


Gasket . 


Phone Jack heceub iy - 124A - 124aC a st Sc he 
Phone Jack Assembly - 124B - 124BC ...... 
Phone Jack Assembly - 124R - 124RC...... 


Edge Connector Board 
Upstop Bar - F-C . 


Upstop Bar - F-E 
Natural Keycap 
Natural Keycap 
Natural Keycap 
Natural Keycap 
Natural Keycap 
Natural Keycap 
Natural Keycap 
Natural Keycap 
Sharp Keycap . oe 
Key Switch Bumper .. 
Key Upstop Bumper 
Keyslip - Solo . 
Keyslip - Extension 
Keyslip - Accompaniment 


Switch 


Cover . 


Breoawdmoas 


Wide c 


Assembly” 4a 4 4s He 4S 


Edge Connector Board Aeeaply: = 28 Giatace ‘ 
Micro Switch . 


Felt - .035/.050" X 1/4" 


Ste Bey at ce en ay Te Lee 8b Ue: 


= Per Foot S« ews 
Felt - .160/.180" X 3/8" - Per Foot .... 
Felt - .113/.137" X 1/2" - Per Foot ..... 
Pelt: = Réystop = “Lotef 25 4. 06 & ae ww = 
Felt = Upetop = Perm Fodt.< 99. aM 3 408! Goce 
Felt - Keyslip - Per Foot eer fe. eh fel ays otc 
Felt - Per Foot . ati tee iv bei eens 
Felt - .240/.260" X 55 ag - eee eraat PRE rege 
Mounting Post Se ie a ge a a oy 
Speed Nut... Palttrary erin. pert es eater 
Nut - #6-32 - Nelock OY Aik. Pere pktace cceatay cence pete eirs 
Nylon Washer . et a ee epee ae AB eras 
Actuator Detent for WonderChord nee eS ws 


Rubber Bumper for WonderChord Bar 
Fibre Washer . 
Phone Jack Only ~ 124A - 124AC Fe ee ee 
Phone Jack Only - All Others ........ 


eee 


MODEL 124 SERIES PARTS LIST 


PART NUMBER 
D-500-053267 
D-500-053456 
C-506-048860 
C-506-048866 
C-500-047808 
C-500-047793 
A~500-035728 
C-250-032686 
B-250-015033 
C-250-047968 
A-237-032651 
A-247-035735 
A-247-006163 
A-506-035033 
A-244-031610 
$-211-006050 
A-514-033338 
A-514-044910 
A-514-042791 
A-244-005855 
A-244-028821 


D-500-053250 
D-500-060249 
D-500-060245 
A-500-044740 
A-237-036413 
B-528-044743 
B-509-048890 
A-526-035985 
A-237-033321 
C-244-022513 
A-525-034469 
A-244-028468 
A-247-040149 
A-247-031746 
A-244-036416 
A-247-022975 
A-247-015188 
A-237-036028 
A-528~036026 
A-506-029742 
A-506-014676 
A-506-019347 
B-506-017068 


X-500-052471 
X-500-053172 
X-500-052474 
X-500-053199 
X-500-053515 
X-500-060148 
X-500-059900 
A-514-058969 
X-514~-059254 
X-514-059255 
X-514-059256 
C~250-052369 
B-506-059129 
B-506-053521 
B-506-052775 
A-250-051780 
A-250-051782 
A-250-051781 
A-247-052042 
B-509-039731 
B-509-040783 
A-514-047112 


13 Note Ped 
13 Note 
5 Note 
8 Note 
5 Note Ped 
8 Note Ped 
Spring Cont 
Sharp Pedal 
Sharp Pedal 
Natural Ped 
Pedal Sprin 


Ped 
Ped 


Pedal 


13 NOTE PEDAL ASSEMBLIES 


al 


al 
al 
al 
al 
act Assembly 
Assembly . 

Block Cap 


al ae : 


g. 


PART DESCRIPTION 


Pedal Spring - Riveced a oe 


Rubber Head 
Stationary 
Conductive 
Capacitor, 
Transistor 
Transistor 
Diode ~ Med 
Felt . 

Felt .. 


Nail .. 


Contact Wire 


Elastomer Tu 
Electrolytic 
- TRN3.. 
- NPN. . 


ium Voltage . 


EXPRESSION PEDAL ASSEMBLY 
Expression Pedal Assembly - N124B, N124BC 


bing 


° 


N124A . 


50 mfd @ 6v 2 


Expression Pedal Assembly - 124R.. 


Expression Pedal Assembly - NI244-N124AC . 


Expression Potentiometer Lever Assembly 


Drive Sprin 


Potentiometer Support Bracket .. 


Potentiomet 
Drive Sprin 
Expression 


g Pins 


er - 50K 
Sweetness 
Pedal Spacers 


Expression Pedal Rubber Pad 
Vinyl Extrusion - 5" Required 
Rubber Channel... 


Spring Wash 
"E" Ring . 
Nylon Shim 
Elastic STo 
Nut - 3/8" 


Potentiometer Lever Bushing 


er . 


p Nut... 
- 32 Hex 


Potentiometer Lever Plate 
mbly - 124R . 


Switch Asse 
Contact Wir 
Contact Wir 


e - Straight 
ec= Bent. 


Contact Wire Mounting Bicck. 


KEYC. 


APS 


Accompaniment Treble Keycap Assembly 
Accompaniment Bass Keycap Assembly - 


Solo 
Solo 
Solo 
Solo 
Solo 


L.E.D. Assembly 


Light Emitting Diode . Saar aa 

L.E.D. Mounting Clip. . i Rca é eLacay ce 
L.E.D. Mounting Ring. . * oe hier wicibe ss 
End Cape ie. 2eit; sek en oie oe" in. gto? fen ces: ay ee) 8) wie yey je 
Push Button Switch - 9 Station ~ TMD - Real Rhythm . 
Push Button Switch - 6 Station - Auto Rhythm. . 
Push Button Switch - 8 Station - WonderChord... 
Push Button - White - Auto Rhythm ... 7 7 
Push Button - Red —- Auto Rhythm . . 
Push Button - Black - Auto Rhythm . are 

KnOb cS 2V.0 LUMe es cece ei rete oA. Vance ved Ze neeises cea heb ces vee 
Potentiometer - 100K - Rev. Audio - Muted Reed . 
Potentiometer - 100K - Tempo . S oecais tne 5 
Amber Jewel A See ce Sear Ee o- . 


Treble Keycap Assembly 
Bass Keycap Assembly - 
Bass Keycap Assembly - 
Bass Keycap Assembly - 
Bass Keycap Assembly - 


- All 


All 


N124B 
N124B 


& 
& 


N124A . 


All . 


WonderChord - Prior éa 
Auto Rhythm - 125A . 
TMD - 125R... 
WonderChord - After "#12266 


wa: 


#12266 


Assembly — 1248, 124BC, N124B & R Series . 
Assembly - 124A, 124AC, N124A 
Sustain Board ~ 1248, 124BC, 
Sustain Board - 124B, 1248C, 
Sustain Board - 124A, 124AC, 
Pedal Board - 124AC, 


oe 


ITEM NO. 


359-15 
359-16 
359-17 
359-18 
359-19 
359-20 
359-21 
359-22 
359-23 
359-24 
359-33 
359-34 
359-35 
359-36 
359-37 


PART NUMBER 
A-514-048341 
A4-507-047110 
A-247-047331 
A-249-052802 
A-249-052048 
A-249-052054 
A-249-052400 
A-249-053630 
A-249-053631 
A-249-053882 
A~250-054568 
A-247~-054867 
A-247-054868 
4-247-054869 
B-509-047954 
A-249-060125 


D-500-053191 
D-500-053195 
B-506-048512 
B-506-051621 
B~506-053145 
B-506-053146 
B-506-053144 
B-506-036821 
B-500-033961 
B-500-031584 
B-500-031585 
B-506-033145 
B-506-031977 
X-247-031511 
A-244-019857 
A-506-039224 
A-506-027595 
B-506-034520 
A-506-031576 
A-506-024323 
A-247-053665 
D-500-057495 


C-160-*53436 
C~500-053460 
A-525-052515 
A-249-053652 
C-512-054035 
B-244-053621 
A-507-042637 
A-507-044876 
A~507-044874 
A-507-044897 
A-507-044885 
A-507-042705 
A-507-044877 
A-507-~-044875 
A-507-044898 
A-507~-044886 
A-516-046572 
A-516-046569 
A-516-042635 
A-516-042630 
A-507-027654 
A-507-028288 
A-~507-035841 
A-507-014681 
A-507-021804 
A-507-014682 
A-508-048246 
A-512-053438 
A-244-026947 
C-105-053450 
D-175-053597 
D-500-048516 


MODEL 124 SERIES PARTS LIST 


KEYCAPS 


PART DESCRIPTION 


LAMP; 2) vaafont et vesgise ne: cs, aes earl vee cet co 
Lampisorket. 2a 8 eww ye x 

Nut =99/16" S927 0 ek es ee 
Nameplate ~ WonderChord .... 
Nameplate - Tempo ....... 
Nameplate - Rhythm Volume .. 

Nameplate - WonderChord Function 


Nameplate ~ Auto Rhythm Function . 


Nameplate — Auto Rhythm . 
Nameplate - Muted Reed... . 


Switch Button - Insert Type - Real 


Button Insert - Blue...... 
Button Insert - Red .... 
Button Insert - Clear ... 


Potentiometer - LOK ~ Rhythm Verune’ 


Nameplate ~ Real Rhythm (TMD) Functions ,. 


SWITCH ASSEMBLIES 


Solo Switch Assembly ...... 
Accompaniment Switch Assembly . 


13 Note Switch Board Assembly Gate . 
12 Note Switch Board Assembly ~ 15K 
13 Note Switch Board Assembly - 27K 
12 Note Switch Board Assembly - 22K 
7 Note Switch Board Assembly - 33K 


Wipeout Switch Board Assembly 

7 Note Plunger Guide Assembly . 
12 Note Plunger Guide Assembly . 
13 Note Plunger Guide Assembly . 
Switch Plunger - 3 Slot .... 


Switch Plunger - 2 Slot .... 
Switch Mounting Post - 3 Deck . 
Neoprene Washer .. eae 
Contact Wire - Gold Clad est rite Te 
Contact Wire - .018 .. Pak 
Contact Wire - Right Angle ces 

Spacer’ = 2125 « » oe ye 


Spacer = <187 ¢ 6 @ ew @ ers 
Switch Post Washer . 


Accompaniment Switch eee is - “124A, 


MISCELLANEOUS PARTS 


Bench Assembly .......-. 

Cassette Driver Assembly... 

Plastic Extrusion - Cut to Size 
Nameplate - INTERLUDE .. é 
Transformer - Power - 115/230V 2 
Grille Cloth... aa a 

Socket - Molex - 15 Pin eae) 
Socket - Molex - 12 Pin .... 
Socket - Molex -9 Pin .... 
Socket - Molex -6 Pin ... 

Socket - Molex - 3 Pin .... 
Pye y= LOR AN sense pues. eaters 
Plug —12 Pin we é@ % xe. & evel 6 
Plug. = 9° Pin) vaew Ge Weta! eae on é 
Plugi= "65 GPin. sy" Sian ken sass 
PhOg = 2) CPL y fe ce ono Be ek 
Molex Terminal - Male - Small . 
Molex Terminal - Female — Small 
Molex Terminal - Male - Large . 
Molex Terminal - Female - Large 
Solderless Connector - Single . 
Solderless Connector - Double 

Solderless Connector - Speaker . 
PhonerJiacks wre seihen ei fs} Ce atea to beats 
PRone Shells Goss) gs Ae ae 

Phones PLUG ei ts veto More ese ce Ser? 
Tini-Plug Cable Assembly .... 
Transformer - Power ....-. 
Felt = 1/2" % .115" <pw ao até 
Music Desk - Plexiglass .... 
Back Panel ch wre tevin es voter wea oaks 
Reverberation Unit ....... 


h 


MODEL 124 SERIES PARTS LIST 


MISCELLANEOUS PARTS 


ITEM NO. PART NUMBER PART DESCRIPTION 
361-33 A-513-024925 Speaker - 12" LW 8 Ohm... .. ee ae 
361-34 A-244-005210 Felt - Maroon - 1/2" X .050" . 
361-35 A-518-052823 Expression Pedal Trim Moulding . . auetease 
361-36 B-500-053627 Cassette Recorder «4.4 « «+ # # # % © % 
361-37 A~244-023596 Grommet Bushing .. arias see ers ce 
361-38 A-244-010002 Gromme te, 2.1.l.oiewier psy erie note notes te 
361-39 A-244-018281 NydoneWashero wns se St Seen SP Sons, cee 
361-40 A-525-041016 Polyethylene Extrusion. ......+e.-. 
361-41 A-528-052518 Cassette Attaching Bracket ......4.. 
361-42 C-500~-052888 WonderChord Board No. 2 pata’ fy, Were 
361-43 C-500-052519 Recorder Drawer Sling ... coteryes 
361-44 B-500-049039 Edge Connector Board Aeseabiy. - "28 Se 
361-45 B-516-046224 Edge Connector - 2 Leg ........ 
361-46 A-504-049038 Edge Connector Wedge ......s.s«e-s 
361-47 A-504-057432 Edge Connector Guide Soe Har aarti Re eis 
361-48 A-513-054664 Speaker - 6". Peach cet eee ia ea es 
361-49 A-513-024925 Speaker - 12" LW 8 Ohm Seite ee gt ce cat Pores 
361-50 B-517-038985 Capacitor, Electrolytic 4000 mfd @ 60V 
361-51 B-517-047881 Capacitor, Electrolytic 2000 mfd @ 60V 
361-52 A-514~059976 Fuse Holder .. Eee MiT ania te circa te 
361-53 A-517-039382 Capacitor, Electrolytic 25 mfd @ 50V 
361-54 A-508-027658 Power Cord sw + . A 
361-55 A-506-058921 Power Switch - Rocker: Type - Exiert “Only ; 
361-56 C-512-054035 Power Transformer - 120/240V @ 50/60 Hz - 
361-57 C-512-059907 Power Transformer - 100V PRI @ 50/60 Hz —- 
REAL RHYTHM 
422- 1 X-500-060225 Real Rhythm Assembly - (TMD) ....... 
422- 2 C~500-059386 Voice Board Assembly . . 1... 1 we wees 
422- 3 C-500-060174 Logic Board Assembly .......-ese-a 
422- 4 A-507-059127 Konektion Interconnect - 9 Conn. ..... 
422-5 A-507-059125 Konektion Interconnect - 6 Conn. ..... 
422- 6 B-509-041912 Mini-Pot - 100K .... aces eh 
422- 7 A-514-033338 Transistor - TRN3 - NPN - ‘Bilicon. be rete 
422- 8 A-514-044910 Transistor - PNP - Silicon... oe oe 
422-9 A-514-047829 Transistor - PNP - Silicon - Medium: Power 
422-10 A-514-042791 Diode - Medium Voltage ........ 
422-11 A-514-058250 Rhythm Pattern Generator #1 ..... 
422-12 A-514-058249 Rhy-thm:Goun ter 2 <5 0% 2p seme ep ee yall We eo ies 
422-13 $-232-001102 Capacttor;.\My lar. 00LOUGE = 5. ven wee ne ces vee 
422-14 §-232-001122 Capacitor, Mylar “0012 Gite. aye & bee 
422-15 §-232-001152 Capacitor, Mylar .OO15S uf so. 6 « ee 
422-16 §-232-001182 Capacitor, Mylar .0018 uf ......4.. 
422-17 §-232-001222 Capacitor, Mylar .0022 uf ........ 
422-18 §-232-001272 Capacitor, Mylar —,0027 uf. we 4 aos 
422-19 §-232-001332 Capacitor: Mylar 0033 Vuis. s)t- 1s. es. 
422-20 $-232-001392 Capacitor, Mylar .0039 uf ....... 
422-21 §$-232-001472 Capacitor, Mylar .0047 uf ......2.. 
422-22 §-232-001562 Capacitor, Mylar .0056 uf ........ 
422-23 §-232-001682 Capacitor, Mylar .0068 uf ........ 
422-24 §-232-001822 Capacitor, Mylar .0082 uf... 
422-25 §~-232-001103 Capacitor, Mylar 70100 “if sg, @ veu.e) ae ce 
422-26 §-232-001123 CapactitorspMylar (002). tut) 33s es cee ae 
422-27 §-232-001153 Capacitor, Mylar ..01IS “uf... 3 403 0&6 
422-28 $-232-001183 Capacitor; “Mylar <O018!) aul) alte ee ee i ce 
422-29 $-232-001223 Capacitor, Mylar’ .022. sufi. a6 ck See 8 
422-30 S$-232-001273 Gapacitor, Mylar’ $0275 “uti oak ee 
422-31 $-232-001333 Capacitor, Mylar ,j033. uf’ y a6 Sa < 
422-32 S~232-001393 Capacitor, Mylar .039 uf ...... 
422-33 §-232-001473 Capacitor, Mylar .047 uf ..... 
422-34 $-232-001563 Capacitor, Mylar <;056 uf 2% 203.6 68 
422-35 $-232-001683 Capacitor, Mylar .068 uf ...... 
422-36 $-232-001823 Capacitor, Mylar 2082; ub owas 3b G4 a 
422-37 $-232-001104 GanaeLror, Mylar. 10 AO yo a! a-al cea e 
422-38 $-232-001124 Capacitor, Mylar .12 NEM ak tee ui 
422-39 S-232-001154 Capacitor, Mylar .15 DEES Fee ee aerigsitey 
422-40 S$-232-001184 Capacitor, Mylar 18> “ots os: ia: du 4 
422-41 $-232-001224 Capacitor eMylare 226° mut ean ree. 
422-42 $-232-001274 Capacitor, Mylar .27 MUP ire truce, ope ts 
422-43 S~232-001334 Capacitor “Mylar. 9.337 “ui: a ae he 
422-44 S8-232-001394 Capacitor, Mylar .39 uf... 6. ee 


422-45 §-232-001474 Capacitor; (Mylar) 2:47- “uf 6466 be we 


MODEL 124 SERIES PARTS LIST 


REAL RHYTHM 

ITEM NO. PART NUMBER PARTS DESCRIPTION 
422-46 $-232-001564 Capacitor, Mylar .56 uf... " 
422-47 §-232-001684 Capacitor, Mylar .68 uf....., 
422-48 $-232-001824 Capacitor, Mylar .82 uf..... 
422-49 §-232-001105 Capacitor, Mylar 1.0 GE Were eatehecses 
422-50 §-211-025001 Capacitor Deut @'25 Vi Marve es cece 
422-51 §-211-025010 Capacitor 10 uf @ 25V ..... 
422-52 §$-211-025100 Capacitor 100 uf @ 25V ...... 
422-53 S8-244-356841 Capacitor, Tantalum .68 uf .... 
422-54 §-244-351052 Capacitor, Tantalum Laie mee ef 
422-55 $-205-000471 Capacitor, CER 470: pics. 4: oe es 
422-56 $-205-000102 Capacitor, CER .00luf....., 
422-57 $-205-000222 Capacitor, CER .0022 uf ...... 
422-58 S-205-000472 Capacitor, CER .0047 uf ...... 
422-59 S8-205-000103 Capacitor, CER SOL ub .i.s on cae 
422-60 S-218-000203 Capacitor, CER SOD UE Any sconce Niele 
422-61 §-218--000303 Capacitor, CER SOS uULi in oy Serene 
422-62 S§-218-000503 Capacitor, CER POSIME Se ete, 4 
422-63 A4-507-060149 IC Socket Nest - 12 Conn. 

422-64 A-507-060150 IC Socket Nest - 8 Conn. 


